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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[lenbto OCBOEHUS NUCHMIUIMHBI «JIEKTPOTEXHUKA» SIBIISIETCS MTOATOTOBKA CTYJIEHTOB B
00J1aCTH OCHOB MOCTPOEHUS PAJAUOAIEKTPOHHON anmnaparypbl, UCIIOJIb3yeMOI KOMITbIOTEpaxX U B
Oonee CIOXKHBIX HWH(POPMALMOHHBIX CHCTEMax. OJTO JOCTHraercs OOyYeHHEM CTYIEHTOB
OpUHLIMIIAM PAaOOThl, BaKHEUIIUM KOJMYECTBEHHBIM COOTHOILIEGHUSM M METOJaM aHajiu3a
PaMO3IEKTPOHHBIX YCTPOWCTB B CUCTEMAX 00paOOTKHU M 3aIUThl HH)OPMAIIHH.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmbl

JlaHHas QUCLUIUIMHA OTHOCHUTCS K 00s3aTe€IbHON yacTH 0Opa3oBaTENbHOM MPOrpaMMB.
TpeOyer 3HaHMI, TOTYYSHHBIX IPU U3YYEHUH AUCHUIUINH "Marematnueckuii ananus", "Teopus
BEPOSTHOCTEH M MaTeMaTuyeckas CTAaTUCTHKA", a Takke Oa30BbIX HaBBIKOB pPabOTHI C
KOMIUIEKCHBIMU 4YMCIaMH. 3HaHWS W HaBBIKM, IOJYYEHHBIE IPU H3YYEHHUHU JTUCIUIUIUHBL,
UCMONB3YIOTCS O0y4yaeMbIMM IpU HU3YyYEHMHM OOLIENpPO(ECCHOHATIBHBIX U  CHELHUATIBbHbBIX
JUCLIUIUINH, B TOM uncie «Teopust uHpopmarum».

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHUSI 00pa30BaTe/JbHOMH NMPOrpaMMbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyromux 3HAHUMH,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemas
KOMIIeTeH LM
(ko 1 GpopMyJIMPOBKA)

NHaukaTop N0CTHKEHUS
KOMIIeTeHLIMH
(ko u popMyJIMpOBKA)

Ilepeyenn
IJIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus

Oo6menpodgeccuoHalbHbIE KOMNIETEHIIUT

OIIK-4

CriocoOeH NpUMEHSITh
HE0OXO0MMbIe
(u3MYECKUE 3aKOHBI U

H-OIIK-4.2
AHanuzupyer QU3HIecKue
SIBIIEHUS U TIPOLIECCHI TIPU
pelieHny 3aaa4

3HaTh:

- IPUHIIAIIEI paOOTHI MPOCTEUIITNX TeTIeH 1
METO/bI aHAIN3a TUHEWHBIX U HEJIMHEHHBIX
3JIEKTPUUECKUX LETEH;

MOJIEJH JUTS PeIeHUS npodeccnoHabHOM YmMmeThb:
3a/a4y JIeSTeIbHOCTH - IOJTy4ath HHPOPMAIIHMIO O BPEMEHHBIX, U
npodeccroHabHO CIEKTPAIbHBIX CBOMCTBAX CHTHAJIOB U peliaTh
JeATeIbHOCTH 3aJa4M aHAIN3a LeTeH;
Bnagers HaBBIKaAMM:
- UCTIOJIb30BaHMS METOJIOB aHAJIN3a IIeNel 1
CHT'HAJIOB.
OIIK-11 H-OIK-11.1 3HaTh:
CriocobeH nMpoBOIUTh 3HaeT OCHOBHEIC - IOPSIOK paboThI ¢ ociuuiorpadom u
OKCICPUMECHTEI 110 MCTOJbI U CPEACTBA BOJIbTMETPOM;,

3aJaHHOI METOJIMKE U
00paboTKy nx
pe3yJIbTaToB

MPOBEACHUS
SKCIEPUMEHTAIbHBIX
HUCCIIEI0OBAHUN, CHCTEMBI
CTaHAApTU3ALNH U
cepTudUKaum

- METO/JIbl SKCIIEPUMEHTAIBHOTO MOIy4YEeHUS
YaCTOTHBIX, BDEMEHHBIX U AMITJIUTYAHBIX
XapaKTEPUCTHK LENEH;

- METO/JIbl 3KCIIEPUMEHTAIBHOTO OIPEISIEHUS
FPaHUYHOM YaCTOTHI, IIMPUHBI MOJOCHI YaCTOT,
IIOCTOSTHHOW BPEMEHH IeTH, JOOPOTHOCTH U
PE30HAHCHOM 4acTOTHI (1S LIeTiei BTOPOTO
TIOPSITIKA).




H-OIIK-11.4

IIpoBoaut
AKCIIEPUMCHTAILHBIC
U3MEpEHUS U
obpabaTrIBacT
MTOJTyYeHHBIE PE3YITbTATHI

YMmeTn.

- BBIOMpATh CPEICTBA U3MEPEHUI;

- BBIOMpATh METOJ U3MEPCHUN;

- OTPEJICIIUTh TIOCIIEIOBATCILHOCTh ICHCTBUI B
XO0JIe IKCTIEPUMEHTAIIHLHOTO MOTYICHUS
XapaKTePUCTHK MM [TapaMeTPOB
ANEKTPUYECKHX ITICTICH.

HN-OIIK-11.3

Baaneet cnocobamu
00paboTKH U
MPEICTaBICHUS
MOJTYYCHHBIX JTAHHBIX U
OILIEHKH ITOTPELIHOCTH
PE3yJIbTATOB U3MEPCHHUIA

Biagern HaBBIKaAMU:

- OlpeJIeTICHUs] TapaMeTPOB 1IEMH 10 JaHHBIM
SKCIEPUMEHTAIBHBIX UCCIIECIOBAHUIL;

- OMpeIeNICHUsI CBOMCTB U BO3MOKHOCTEH LIEMH
0 JJAHHBIM SKCIIEPUMEHTAIIbHBIX
HCCIICJOBAHUM;

- rpa)UUYECKOro MPEICTABICHUS YaCTOTHBIX
3aBUCUMOCTEH B JIMHEMHOM U
morapuMIIECKOM MaciTadax, B
HEHOPMHUPOBAHHOM M HOPMHUPOBAHHOM BUJAX.

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI

OO61as TpyA0€MKOCTh IUCHHUIUIHHBI COCTABISIeT 2 3a4eTHBIX SIUHUIIBI, /2 aKaj. Jyaca.

JucuunimHa peanu3yercs ¢

MNPUMCHCHUECM  JUCTAHIIHOHHBIX

00pa3oBaTenbHbIX

texHosoruil (JJOT), npegocraBisiembix oOpazoBaTenbHoil mwiomankoin MOOK SApl'Y um. ILT.
Hemumosa (DemidOnline).
OTnenpHBIE IEMEHTHI Kypca pealn3yrTcsl B AUCTAHIIMOHHON ¢opMe B paMKax OHJIAWH
KypcoB: 1. «JIuHelHble anekTpruyeckue 1enu (4actob 1)», pa3MenEHHOro Mo CChUIKE:
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.1x+2020/about

2. «JIunelHbIe ANEKTpUYECKUE LETH (4acTh 2)», pa3MELIEHHOIO 110 CChUIKE:
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.2x+2020/about

Ne Tembl (pa3nesinbl) Buabl yueOHbIX 3aHATHH, DopMbl TEKYIIEr0 KOHTPOJISA
n/n AUCHUILINHBI, BKJIIOYASl CAMOCTOAITETbHYIO ycmeBaeMoCTH
HX CO/Iep:KaHue paboTy CTy1eHTOB,
W UX TPYI0€MKOCTh ®opma MpPoMeKYTOUHOI
(B akaieMUYEeCKHX Yacax) aTTecTaAllMU
(no cemecmpam)
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AHanu3 U CUHTE3
PE3UCTUBHBIX IIETIeH Ha
3ammTa 1abopaTopHBIX padoT
MOCTOSTHHOM ToOKe uipu | 4 | 4 4 105 2 Nol-2
1 |rapmoHHYECKOM -
BO3/IEIICTBHH
Tecmul no modynsm 2-3 onaaiin
6 mom uucne ¢ 30 u J[OT 0,5 1,5 |kypca «/luneiinvie
anekmpuieckue yenu (vacmo 1)»
2 |JluneiiHbIe MaCCUBHBIC 4 |10 8 1 4 3anuTa 1a00paTOPHBIX paboT



https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.1x+2020/about
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.2x+2020/about

Oy U MCTOAbI UX
aHaJIn3a

Ne3-6

Tectsl 0 MOayIIsIM 4-6

6 mom yucne ¢ 30 u J[OT 1 3 |oHnaiin xypca «/lunetinvie
aexmpuydeckue yenu (vacmo 1)»
CrexTpalbHbIE 1
KOPPENSIIUOHHBIC U
CBOIiCTBa 8 1 3
3 [ACTEPMUHHPOBAHHEIX
CUTHAJIOB
Tecm no Mooy 3 onnaiin
6 mom uucne ¢ 90 u J[OT 1 2 xkypca «/lunetimvie
anexmpuiecKue yenu (vacmo 2)»
HenHvHeI/IHLIe AIIEMEHTBI 3 05 2
Hene
4 Tecm ons camonposepku no
6 mom uucne ¢ 30 u JJOT 0,5 g (peRybmAmam HACTuioeo
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Moodle
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(hopMUpOBaHUS U
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MOJYJISIIIUS |
JICTCKTUPOBAHUE
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6 mom uucne ¢ 30 u J[OT 2 1 LMS Moodle
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Tecmwi 011 camonpogepxu no
pe3yrvmamam 0ceoenuUs
OUCYUNTUHDL.
mecm «HMmoeosbiii» oHAaliH-
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anekmpudeckue yenu (vacms 1)»
6 mom yucne ¢ 30 u JJOT 2,7 mecm «HMmozogwitiy oHnalin-
Kypca «/luneiinvle
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Pe3YIbmamam YacmuiHo2o
ocsoenust oucyuniunsl 6 LMS
Moodle
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Conep:xanue pa3iesi0B IMCHUUILIHHBI

Paznen 1. AHanu3 M CHHTe3 Pe3UCTHBHBIX Leneil Ha MOCTOAHHOM TOKe M NpH
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rapMOHHMY€CKOM BO3/1eiiCTBUHU

Knaccudukanms snementoB neneid. Kimaccudukanms neneir. Maremarndeckue MoaeId
IIACCUBHBIX JJIEMEHTOB DJJIEKTPUYECKHUX Lenei. MaeanusupoBaHHBIE IIACCUBHBIC DJIEMEHTHI
JNEKTPUYECKUX Lenei. Mogenn HCTOYHMKOB. lneanu3upoBaHHBIE HCTOYHUKHA TOKAa U
HAIpPsDKEHUS. 3aBUCHMBbIE U HE3aBUCUMbIE UCTOYHUKHU. CTPYKTYpHbBIE, IPUHLIUIHAIBHBIE CXEMBI
U CXEMbl 3aMEIIEHUs JJIEKTpUYeCcKuX Iened. PopMyinpoBKa 3aJad aHalW3a M CHHTE3a
AIIEKTPUYECKUX Lienell. AHAJIN3 CBOMCTB LIENU 110 COCTaBY €€ 3JIEMEHTOB.

AHanu3s pe3UCTUBHBIX LIENEHW N0 MOCTOAHHOMY TOKY. [locinenoBarensHoe, napauieabHOe
U CMEUIAaHHOE COEAMHEHME JBYXIOJIOCHBIX 3J€MEHTOB. 3akoH Owma. Jlenutenun TOkKa M
HaIpsOKEHUs. AHaIU3 U CUHTE3 JenuTesied. OCHOBBI TOMOJOTUM Lieneil. BeTBb, y3en u KOHTYp
anektpudeckoir cxembl. IlpaBuna Kupxroga. OcHOBHas cucTtemMa ypaBHEHUH JJIEKTPHUYECCKOTO
paBHOBECHSI LICIIN.

[lonatne 00 OSKBUBAIGHTHBIX (IyalbHbIX) YydYacTKax IeMHA. ODKBUBAJICHTHBIC
npeoOpa3oBaHus LieNedl ¢ MOCIeNOBaTE/IbHBIM, MApAJUIEIbHBIM U CMEIIaHHBIM COECIUHEHHUEM
JJIEMEHTOB.

OcCHOBHBIE TEOpEMBI TEOpUHM LIENIEH M UX NPUMEHEHHUE Ul PEIICHHA 3ajad aHalu3a.
[Tpunuun Hanoxenus. Teopema B3auMHOCTU. Teopembl 00 IKBUBAJICHTHBIX UCTOUHUKAX.

Metonpl pacdy€ra pacupelereHHs TOKOB M HalpsyKEHUN B PE3UCTUBHOM LENU: METOJ
ypaBHeHmii Kwupxroda, MeTom KOHTYpPHBIX TOKOB, METOJ Y3JIOBBIX ITOTCHIMAIOB, METOJ
SKBUBAJIECHTHOI'O UCTOYHMKA 3.11.C., METOJ] PKBUBAJIECHTHOI'O UCTOYHUKA TOKA, METOJI HAJIOKEHUS.
bananc MOIIHOCTH 10 IOCTOSSHHOMY TOKY.

CornacoBaHue MCTOYHMKAa DSHEPIMM C HArpy3kod IO KpUTEpPUSIM MaKCHMyMa
nepeaaBaeMoil CpeHeH MOIIHOCTH M MakcuMyma Kod(@uuueHTa TOJe3HOrO JeHCTBHSA.
CornacoBaHHas Harpy3ka.

OnucaHue rapMOHUYECKOT0 CUTHAJIa. AHAIUTUYECKUIN CUTHAJI KaK KOMITJIEKCHBIM aHajor
BEUICCTBEHHOIO, KOMIUIEKCHAs ~ aMIUIMTyJa, JCHCTBYIOLIEE 3HAYEHUE, KBaJpaTypHbIE
KOMIIOHEHTBl TapMOHHMYECKOro curHaia. IIpexcraBieHre TrapMOHMYECKOrO CHUTHAJA Ha
BEeKTOpHOW auarpamme. 3akoH Oma u mpaBuia Kupxroda mig ueneit mpu rapMOHHYECKOM
BO3/JCHCTBUHU. AHAIN3 PE3UCTUBHBIX LIENEHN MPU TapMOHUYECKOM BO3AEUCTBUU. DHEPIETUUECKUE
COOTHOILLIEHUS B MPOCTEHIINX LENAX MPU rapMOHUYECKOM BO3J€CTBUY. MIHOBEHHAs, CpEAHSIA
(axTHBHAs), peakKTUBHAs, MOJIHAsI U KOMIUJIEKCHAs! MOITHOCTH. banaHc MoliHOCTEH.

Pa3nen 2. JIluneiinbie MAaCCHBHBIE [ENMH U METOALI HX aHAJIHN3A

[Ipocreiimue nuHelHble 37€MEHTHl. CBsI3b MEXAY TOKOM M HANpsHKEHUEM Ui HUX,
BBIpa)KEHUS JUIS 3ar1acaeMoil Uil Ipeodpa3yeMoil SHepIrUH.

KoMruiekcHOE CcONpOTHBIIEHHE W KOMIUIEKCHAas IPOBOJAMMOCTb JBYXITOJIKOCHHUKOB.
MMrienaHcsl  NPOCTEHIINX  JIMHEHHBIX  3JeMEHTOB. Xapakrtep ummenasca. llomydyenue
uH(popMalnu 00 3JIEMEHTE U MOCTPOCHUE €r0 MOJIENH 10 XapaKTepy UMIIeJaHCa.

BpemeHnHble 1 BEKTOpHBIE JUarpamMmsl JJIs TOKa, HAIIPSHKEHUs, MOIIHOCTA M DHEPTMM Ha
IIPOCTEUIINX JIMHEWHBIX 3JIEMEHTAX.

Onucanuve YeTBIPEXIIOIIOCHUKOB. Pacu€THOE M DJKCHEpPHMEHTANbHOE IIOJYyYEHUE
MH(OpPMaLlU O YaCTOTHBIX CBOMCTBAX UETBHIPEXIIOIIOCHUKA. BXOAHbBIE U BBHIXOJHBIE UMIIEIAHCHI
U TpPOBOAMMOCTH. BekTopHas auarpaMMa TOKOB M HANpsDKEHUM B INPOCTEHINEH LENu.
KommiekcHbli 4acTOTHBIN K03(PUIMEHT nepenaur nenu. AMIUIMTYAHO-4acToTHas (AYX) u
¢azo-yactorHas (PUX) xapakTepUCTHKH dJIeKTpUUecKux neneil. @opmel npeacraBienus AUX,
B ToM uucie norapupmuueckne AUX. Dnextpuueckue GuiabTpbl. DUIBTPHl HU3KUX YacCTOT,
BEPXHUX 4YacTOT, IIOJIOCOBBIE U pPEXeKTOpHble GmibTpbl. Mneansusii ¢unstp. Ilonoca
npornyckanus, nosioca mnonaasineHus. KommekcHelid koapounument mnepemaun, AUX u OUX
npocreiiux RC- u RL- ¢unbrpoB. OnpeneneHre rpaHU4HOM YacTOTHI, TOJOCHI MPOIYCKAHUS,
THUIIAa YaCTOTHO-U30MpaTenbHOM 1enu o e€ AUX.

Meroasl pacuéra OTKJIMKA JIMHEWHOM LENU Ha 3aJaHHOE BO3JCHCTBHE. ENMHUYHBIN
cKa4yok (curma-QyHkius XoaBHcaila) U eIUMHUYHBIA UMIyIbC (AenbTa-QyHkius Jupaka), ux
CBOICTBa. YCTaHOBUBLIMECS M NEPEXOJHBIE Npolecchl. HenmpepblBHOCT M3MEHEHUsI SHEPTUU

4



AIIEKTPUYECKOT0 U MarHUTHOro nosied. IlpaBuna xommyranuu. 3aBUCHUMBIE U HE3aBHCHMBIE
HauyanbHble ycioBus. Ilopsnok nenu. CBOOOJHBIE U BBIHY)XKJICHHBIE COCTABIIAIOLINE TOKOB U
HanpsbkeHni. Kiaccudeckuii MeToj aHaim3a NepexoaHbIX mporeccoB. Jluddepennmanbabie
YpaBHEHMsI NPOCTEHIIMX Lemned M MeToAbl ux peunieHus. [lepexoiHble mporecchl B LEHsAX
IIEPBOr'O U BTOPOTO MOPSIIKOB. 3aBUCUMOCTb XapaKTepa NEPEXOIHBIX MTPOLECCOB B LENHU OT TUIIA
KOpHEH XapaKTepuCcTU4ecKoro ypaBHeHMs. [locTossHHas BpeMeHM LeNU M BpeMsl YCTaHOBIICHUS
KosiebaHuii. Bnusnue mortepp Ha XapakTtep cBoOomHoro mporecca. Jduddepenuupyromme u
UHTETpUpYIOIIME Ienu. BpeMmeHHble XapakTepUCTUKM JMHEHHbIX 1ened. [lepexogHas u
UMIyJbCHAs XapaKTepUCTUKU. CBs3p MEXAy HUMHU. AHaJINW3 IOCTOSIHHOM BpPEMEHM LENHU U
JUINTEJIBHOCTU NEPEXOHbIX IporeccoB o AYX u mo ocumuiorpaMmMaM peakiuu Ha MOJENb
CKayKa CUTHaJja.

Merton unterpana [roamens (HaJ0XeHUs), €ro 18e GopMbl, 0COOEHHOCTU IPUMEHEHHUS.

OrnepaTopHbIil METOJI aHajdu3a IEePEeXOJHbIX MporeccoB. [loHATHE O KOMILIEKCHOM
yacrore. [Ipsimoe u obOpatHoe mnpeoOpasoBanue Jlammaca. OpuruHaiel ¥ U300paskeHUS.
OnepaTropHoe CONPOTUBIIEHUE U ONIEPATOPHAsk IPOBOAUMOCTE. OTIepaTOPHBIE CXEMBI 3aMELIEHUS
3JIEMEHTAPHBIX JBYXIOJIOCHUKOB IPU HYJIEBBIX M HEHYJIEBBIX HAYalbHbIX YCIOBHUSAX. 3aKOHBI
Owma u Kupxroda B omeparopHoii gopme. OnepaTopHast cxema 3amemieHus: nenu. CucremHas
(onepatopHass mepenaToyHas) (yHKUMsS JuHeWHOM wenu. OmnepaTopHbIi METOJ aHajIHu3a
JIMHEHHOH LeNN.

Hynu n nomrocsl cucteMHON QyHKIuHM. CBsI3b MEXY ONEPAaTOPHBIMU M BPEMEHHBIMU
xapakrepuctukamu tenu. ['omorpad (amarpamma) HaiixBucra. Ilomydenue mnpopmammm 00
YCTOMUUBOCTH COCTOSTHUS JTMHEWHOM 1enu. [Ipu3Hakyu ycTOHYMBOCTH COCTOSTHUS ITOKOS.

Meton ananuza ueneil B 4yactoTHOW oOnactu. CBs3b XapakTEpUCTUK LENOH JPYr ¢
apyroM. CBs3b MEXAY MMITYJbCHONM XapaKTEPUCTHUKOW M KOMIUIEKCHBIM KO3(P(HHUIHEHTOM
nepeJavy Lemnu.

Pe3zoHaHCHBIE sIBIEHUS B JIEKTpHUECKUX Lensx. OAMHOYHBIN KoneOaTenabHbIi KOHTYP.
Knaccugukanuss oguHOYHBIX KOJI€OATEeIbHBIX KOHTYPOB IO CHOCOOY BKIIOYCHHS HCTOYHHUKA
sHepruu. OmpeneneHue U KpUTEpUM pe30HaHca. Pe30HAHC TOKOB M PE30HAHC HAIPSKEHHH.
Pe3onancHas yacToTa, XapaKTEpUCTHUUECKOE M PE30HAHCHOE CONPOTHBIEHUS, JOOPOTHOCTh U
000011eHHasT paccTpoiika OJUHOYHOTO KO0JIeOAaTeNbHOTO KOHTypa. BXoaHble M mepenaToyHble
YaCTOTHBIE XAapaKTEPUCTHUKU OJMHOYHBIX KOJIE€OATENbHBIX KOHTYPOB pAa3JIMYHBIX THIIOB.
N36upatensHOCTh U nosioca nponyckanus. Koagounuent npsmoyroasHoct AUX. KoHTyps! ¢
HENOJHBIM BKJItoueHueM. CBsizaHHbIE KojeOaTelbHbIE KOHTYphl. BUIbl CBSA3M, CONpPOTHUBIIEHUE
cBsi3U, KO3 ¢uueHT u ¢aktop cBa3u. CunbHas, cnabas W KpUTHYECKass CBs3b. YacTOTHBIE
XapaKTEpUCTHUKU CHCTEMBI JIBYX CBA3aHHBIX KOJIeOATEIbHBIX KOHTYPOB, 110J0CA MPOMYCKAHUS U
KO3 PULIHEHT MPSIMOYTOJIBLHOCTH.

Pa3nes 3. CiekTpajbHble M KOPpeIsiiMOHHbIE CBOWCTBA 1eTEPMUHHPOBAHHBIX CUTHAJIOB

Knaccudukanuss  curHanoB.  JleTepMUHUpOBaHHbIE M CIy4yailHble  IPOILECCHI.
[IpencraBieHne CUTHAJIOB B pa3IMYHbIX METPUUYECKUX MPOCTpaHcTBaxX. Paznoxkenue GpyHkuuii B
OpPTOTOHAJIbHBIE PAABI MO0 0a3MCHBIM (QYHKIUSAM HPOCTPaHCTBA CUTHAIOB. OOOOLICHHBIN DS
®dypse, paBeHcTBO [lapceBans, HepaBeHCTBO beccens.

CreKTphl NEpUOANYECKUX M HEMEPUOANUYECKUX CUTHaANOB. CBoiicTBa CieKTpoB. CHIEKTp
OpsIMOYTOJIbHOTO — uMIyibca. CHekTp Maykh HMIYJIbCcoB. Maremaruueckue MoOJAEIU
JETEPMUHUPOBAHHBIX CUTHAJIOB. VX CIIEKTpHI.

N3mepenne crnekTpoB. OnucaHue CIEKTPOB: YPOBEHb MOCTOSHHOM COCTAaBIISIIOIIEH,
ypOBeHb OOKOBBIX JIEMIECTKOB, orudaromias, MmMpuHa crekrpa. CrnekTpaipHas IUIOTHOCTh
SHEPruH, CTIEKTpaibHas INIOTHOCTh MOIIHOCTHU. [IpesicTaBieHre cieKTpoB SHEPTUU U MOIIIHOCTH
B JIOTapU(PMUYECKOM U JBOMHOM JIOTapu(PMHUUECKOM MaciTadax.

OcHOBHbIE TapaMeTpPbl CUTHAJIOB: JUIMTEIbHOCTh, TUK-()aKTOp, TMHAMHYECKUN JUana3oH,
CpelHEe, CpPEIHEBBINPSMIEHHOE, CpEIHEKBaJpaTHUeckoe 3HaueHus. [Ipumepsl: peueBbie
(TenedoHHbIE), BelIaTeIbHbIE, TEJIEBU3HOHHBIE, TelerpadHble CHUTHANbBI, CUTHAJIBI Iepenayn
JAHHBIX, CUTHAJIBI IPYrOro Ha3HAYEHUS.



Teopema KorenbHukoBa. VYcCiIOBHS BOCCTAaHOBJIEHHMS aHAJOrOBOIO CHUTHaja IO
JUCKPETU3UPOBAHHOMY.

Koppensinuonnsie cBoiicTBa aerepMUHUpPOBaHHBIX curHanoB. AK®, BK®, unTepsan
Koppemsinui. OpTOroHaNbHOCTh CUTHAJIOB.

PaznoxeHne aHamoroBOro curHajga B pa3iuyHbIX Oasucax. IIpencraBienue nudpoBbIX
CUTHAJIOB BEKTOpaMM MpOCTpaHcTBa XeMMmuHra. CKalsipHOE NPOU3BEINCHHE U PACCTOSHHUE
Mexay curHanamu. Hopma curnana. Ux ¢usndeckuii CMBICII.

Pa3zgen 4. Heanneinble 3JieMeHTHI Henei

OOu1re cBOCTBAa HEMMHEWHBIX 3JIeMEHTOB. [IpuMephl X XapaKTEepUCTHK.

[TapameTppl HEJIMHEHHBIX PE3UCTOpPA, KOHJCHCATOPA, KAaTYHIKA 10 IOCTOSHHOM U
IIEPEMEHHOM KOMIIOHEHTAM CHTrHaja. YIIPaBIC€HHUE IIapaMeTpaMHM HEJIMHEHWHBIX DJIEMEHTOB.
OKBUBaJICHTHAs MOJEIb BapUKana 1 JUOJa.

Pabora amoma c Harpy3koil. Bapukam, npuMepsl e€ro HCIOIb30BaHMSA. bumonspHbiit
TPaH3UCTOP, €r0 BO3MOKHOCTH.

Annpokcumarmu BAX HeaMHEHHBIX 3J€MEHTOB: CTENEHHAsl, KBaJ[paTU4HAas, KyCOUYHO-
nuHelHas. [lomyueHue uMHpoOpManMM O CBOMCTBAX HEIMHEMHOIO 3J€MEHTa IO pe3ysbTaTam
n3MepeHuil. Pacu€r OTKiIMKa KBAaJApAaTUYHOTO HEJIMHEHMHOIO 3JIEMEHTa Ha TapMOHUYECKOE U
OurapMoHuyeckoe Bo3aeHCTBHA. Pacuér oOTKiIMKa 3JeMeHTa ¢ KyCOYHO-JTMHEHHOU
annpokcumanueit BAX Ha rapMoHHYecKoe BO3/IEHCTBUE.

Pa3nen 5. UeTbipexnoioCHUKA U PUILTPHI. JUIMHHBIE JTMHUA

AHanu3 4eThIpeXIoOCHUKOB. OCHOBHbBIE YpaBHEHUS M CHUCTEMbl SKBUBAJIECHTHBIX
[IapaMeTPOB  YETHIPEXIOJMIOCHUKOB. (DH3MuUecKHii CMBICI, OCHOBHBIE CBOMCTBA U METOJbI
olpejeNieHus] MEPBUYHBIX MapameTpoB. CBA3b MEXIY pa3IM4YHbIMH CHCTEMaMH I1apaMETPOB.
CxeMpl 3aMEIIECHHs YETBIPEXMOIOCHUKOB. THUNBI COCIMHEHUN YETBIPEXIIONIOCHUKOB, HX
CBOMCTBA U IIPUMEPBI UCIIOIB30BaHMsL. MaTpuia nepeaadn KaCKaJHOro COeIMHEHMS.

WNHaykTuBHO cBsA3aHHbIE LienH. COrllacHOE U BCTPEYHOE BKIIIOUEHHUE KaTyIIEK.

Henu ¢ oOpartHoii cBsA3bt0. OOpaTHas CBA3b 110 TOKY WK HarnpspkeHuio. [lonoxxurenbHas
U oTpuLaTeNbHas oOpaTHas cBsA3b. Ko puumenT nepenaun nenu ¢ oopaTHoil cBs3bio. Biusnue
00paTHOM CBSI3U CBOMCTBA CXEMbI. Y CIIOBUS CaMOBO30YKIEHHS KojeOaHui B cXxeMe ¢ 00paTHOI
CBSI3b10: OaslaHC aMIUIUTY U (a3.

Henu c pacnpeneneHHbiMi napameTpamu. TenerpadHbie ypaBHeHUs. beryiiue BogHBI B
muinHHON JuHMM. Koapounment orpaxenus. Crosune u cmemanHsle BoiHbl. KCB u KBB.
MamuHHbBIN aHalIu3 YaCTOTHBIX XapakTepucTuk Ha OBM.

Paznen 6. Meroabl M CXeMOTeXHMKAa (POPMHPOBAHHS W MNpPeo0pa3oOBaHWs CHUTHAJIOB.
I'enepanms, npeo0pazoBaHue U YMHOKeHHE YaCTOThI, MOAYJISIIIUS U 1eTEKTHPOBaHHe

I'eneparopsl. Kiaccuduxamust reHepatopoB. ABTOreHepaTophl. YcioBue OanaHca
aMIUIMTYA U ¢a3. Pusnka paboThl aBTOreHepaTopa rapMoHndeckux kosnedanuil. KonedbarenpHas
XapaKTepUCTHKa. MeTonbl ONpeNeNIeHus YpPOBHS TIE€HEPUPYEMOIO CHUTHala. YpaBHEHHE
aBToreHeparopa. HectaOuiabHOCTh 4acTOTHI B Pa3JINYHBIX CXEMaX F€HEPaTOPOB.

ITpeoOpa3oBanue yactoTsl. Cxema U (pu3nKa paboTHI.

YMHOxkeHue yactoTel. Cxema u ¢pusnka padbotsl. K.m.j1. cxemsl.

Knaccudukanus THIIOB MOy ISIMUA. AHAJIOTOBBIE BUABI MOAYISIIMU. VIMITyIbCHBIE BUJIBI
MonyJisiuu. POpMUPOBAHUE CUTHAJIOB aMIUIMTYJHOM MOIYJSIIMH, OJHONONOCHOM AM, AM
C MO/IaBJICHHOM HeCyIel: CXeMOTEeXHHKA, HACTPOIiKH, (pusnka paboTel cxeM. OCHMIIIOrpaMMBl,
BPEMEHHbIE U CIEKTpaJbHBIE AMArpaMMbl pa3iuuHbiX TUNOB AM-curnanoB. Kosdduument
MOJYJISIIMUA. MOAYIISALMOHHAS XapaKTepUCTUKa. BeIOOp perknma HeMHEHHOT 0 3JIEMEHTa.

@®opMHUpPOBAaHUE CUTHAJIOB YIJIOBOM MOIYNSLMM: CXEMOTEXHHKa, HACTpOWKH, (uszmka
pabothl cxeM. OcUMIIIOrpaMMBbl, BPEMEHHbBIE U CIIEKTpaJIbHBIE JAMAarpaMMbl pa3iMyHbIX THUIIOB
CUTHAJIOB YIJIOBOM MOJYJISLIUU.

HerektupoBanue. JlerektupoBanne AM-curnanos. KBagpaTuduHoe IETEKTUPOBAaHHE —
cxema, @¢usnka pabdoThl, KOIQPHUIMEHT AETEKTUPOBAaHMS, KOIPDUIIMEHT HEITMHEHHBIX
UCKaXeHul. JleTekTupoBaHe CHIIBHOTO CUTHANIA — CXeMa, PU3UKa paboThl, HACTPOMKH CXEMBI.



JleTekTupoBaHHE CUTHAJIOB YrioBoM Monaymsuuu. Cxemsbl, ¢usuka padotel. Hactpoiiku
CXEM.

[TpuHIHIT KOTEPEHTHOTO U HEKOTEPEHTHOTO ACTCKTHPOBAHHUSI.

NmnynbcHble BUIBI MOAYISIMH. VX OT/IMYME OT aHAJIOTOBBIX BU/IOB.

PaguonMITynbChbl ¥ UX CIIEKTPHI.
JlaGopaTopHbIii NPAKTUKYM

[Tepeuens 1abopaTOPHBIX padbOT MO KYpCy:
Jlabopamopnasa paboma Nel «Hccnedosanue Xapakmepucmuk 3J€MeHMO8 3JeKMpPUiecKux
yeneiy
Jlabopamopnas paboma Ne 2 «Hccnedosanue TunetiHblX pe3ucmuetblx yeneiy
Jlabopamopnas paboma Ne 3 «Hccrnedosanue c80000HbIX NPOYECCOE 8 INEKMPUUECKUX YensaxXy
Jlabopamopnas paboma Ne 4 «Hccnedosanue nepexooHvlx npoyeccos 8 TUHEUHbIX Yensax»
Jlabopamopnas paboma NoS «Hccredosanue ycmaHo8UsuLe20Cs CUHYCOUOANbHO20 PedcuMa 8
NPOCMbIX Yensaxy»
Jlabopamopnas paboma Ne 6 «Hccredosanue pe3oHaHCHBIX AGNEHUL 8 RPOCMbIX INEKMPUYECKUX
yensaxy
Jlabopamopnas paboma Ne 7 «Hccnedosanue TUHEUHbIX PE3UCUBHBIX YEeMbIPEXNOIIOCHUKOB»
HToroBoe TecTHpOBaHME MO KYPCY MMPOBOJUTCS MUCTAHIMOHHO Ha muiomaake DemidOnline B
pamkax KypcoB «JIuHeilHble 3nexkTpuueckue nenu (dactb 1)» u «JluHeiiHble 3neKTpUUecKue
nenu (4actb 2)».

5. 06p330BaTeJ'[bele TE€XHOJOI'MH, B TOM YMCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'HH, MUCHOJb3yEMbI€ IIPH OCYIIECTBJICHUUA
06p330BaTeJ'[bHOFO npouecca mo TMCHUIIJIMHE

B nponecce o0ydeHuss mpOBOASTCS NPAKTUUECKUE U JITAOOpATOpHbIE 3aHATHS, B XOJE
KOTOPBIX UCIOJIB3YIOTCS CIENYIOIME TUIIBI 3aHATHI U 00pa3oBaTeIbHbIE TEXHOIOTUH.

AxaneMuyecKkasi JjeKuus (WM JEKIHs 001Iero Kypca) — MoclieI0BaTeNIbHOE N3II0KEHHE
MaTepuana, OCYIIECTBISEMOE NPEUMYILIECTBEHHO B BUJE MOHOJOra IpenojaBaTels.
TpeboBaHusi K akaJeMHUYECKOW JIEKLIMU: COBPEMEHHBbI Hay4dHBIH YpOBEHb W HaChILLEHHAs
UHPOPMATUBHOCTh, YyO€IUTEIbHAs apryMeHTalus, IOCTYIHass W TOHATHas pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIW4YUE SPKUX MPUMEPOB, HAYUYHBIX JI0Ka3aTeIbCTB, OOOCHOBAaHUH,
(axToB. 3a71€liCTBOBAHbI: UHTEPAKTUBHAS JICKIIHSL.

Koncynbranum — BuJ ydyeOHBIX 3aHATUMN, SBISIOIIUICS OJHOM U3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyneHTOB. Ha KoHCymbTamusx 1o mpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOosiee CIOYKHBIE MOMEHTBHI MpPU OCBOCHMM MaTepualla TUCLUILIMHBI,
IpenoAaBaTesb OTBEYAaeT HAa BOIPOCHI CTYIEHTOB, KOTOPBIE BO3HHUKAKOT y HUX B IpoLecce
CaMOCTOSITENIbHOM pabOThI.

ACHHXPOHHAsl KOHCYJbTalusl (B paMKax OHJalH Kypca) — 3aHATHE MO OKOHYAHMIO
MOJyJisl, HA KOTOPOM IPOBOAMUTCS KOHCYJbTALUS IO U3yYEHHOMY MaTepuaiy, Gopmam 3aJaHuit
TEKYIEro KOHTPOJIs, OTBETHI HA BOIPOCHI CTYJEHTOB 110 JTUCLUIUIMHE.

JlabopaTropnasi padoTa — opranuzaius yueOHoOM paboThl ¢ peaTbHBIMH MaTEPHAIbHBIMU
U MHPOPMAIMOHHBIMH OOBEKTaMH, 3KCIIEpHUMEHTalbHAs padoTa ¢ aHAJIOTOBBIMH MOJEIISIMHU
peaTbHBIX 0OBEKTOB.

6. IlepeyeHb JIMIEH3MOHHOTO0 M (MJH) CBOOOJAHO PACHPOCTPAHAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, MCIOJb3YeMOI0 IIPH OCYINECTBJIEHMH O00pa30BaTe/IbHOI0 Ipoluecca Mo
AUCHUIINHE

B mnmponecce OCYIICCTBJICHUA O6p8.30BaTeHLHOFO mnmpomnecca 1o JAUCIHITIIIMHE



HCIIOJIB3YIOTCH:

uist GOPMHUPOBAHUS MATEPUATIOB JIJISI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH W MPOBEACHUS
POMEXYTOUYHON aTTeCTalluu, 7151 POPMUPOBAHUS METOUUYECKUX MAaTEPUAIIOB 110 TUCIUILIMHE:

- mporpammbl Microsoft Office;

- u3areiabckasa cuctema LaTex;

- Adobe Acrobat Reader.

AT MOACTIUPOBAHUA SJICKTPUYCCKUX ueneﬁ:

- Qucs 0.0.18 (GNU GPL), LTspice XVII (freeware, Copyright by Analog Devices)

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HWH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX MPH OCYIIeCTBJIEHHH 00pa30BaTeJIbLHOI0 MpoLecca mno
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpomecce ocymectBieHus —00pa3oBaTENBHOrO — Ipolecca IO JUCHUIUIMHE
UCIOJIB3YIOTCS:

- ABTOMaTH3MpoBaHHas OMbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekrpoHHas OubaroTeyHas cucreMa «Jlaub» https://e.lanbook.com

- DnektpoHHas OubaroTevyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubnmuoTeynas cucreMa «KoHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJbHOH Yy4eOHOW JHUTepaTypbl, PpPecypcoB
HHG(POPMALMOHHO-TEJEKOMMYHUKAUMOHHO ceTn «MHTepHer» (IIpH HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIs1 0CBOEHHS M CHUIIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. Munenuna, C. A. DIeKTpOHHKA U CXEMOTEXHHKA : yYeOHUK U MPAKTUKYM Il BY30B /
C. A. Munenuna ; nox penakuueit H. K. Munenanna. — 2-e usn., nepepab. u gom. —
Mocksa : UznatenbctBo FOpaiit, 2023. — 270 c. — (Bricmee o6pa3zoBanue). — ISBN
978-5-534-05078-3. — Texkcr : anekrponHsiid / ObpazoBarenbHas miardopma FOpaiT
[cariT]. — URL.: https://urait.ru/bcode/514159
2. AprémoBa T. K., I'Bozmapés A. C. OCHOBBI paaMO3JIEKTPOHUKH: 33TaYHHUK. —
Spocnasne: SApl'Y, 2010. http://wwwe.lib.uniyar.ac.ru/edocs/iuni/20100745.pdf

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. KyuymoB A. U. DnexkTpoHUKa U cXeMOTexXHHKa: yueOHoe nocodue — M.: I'enuoc APB,
2005.
2. backakoB C. U. PaqnorexHuyeckue Leny U CUTHAJIBI: yuyeOHOe mocodue sl By30B -
M.: Bricuiag mikouna, 2003.
3. Karanos, B. 1. OcHOBBI paiM03IEKTPOHUKH U CBA3H : yueOHOe mocoOue ass By30B /
Karanos B. U. , butiokoB B. K. - 2 uzn. , crepeorun. - Mocksa : ['opsiuast nuHus -
Tenexkom, 2012. - 542 c. - ISBN 978-5-9912-0252-7. - Tekcr : snexktponHsii // IBC
"KoHncynbTaHT cryaeHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785991202527 html
4. boromonoB C. A. OCHOBBI 3MEKTPOHUKU U HU(MPOBON CXEMOTEXHHUKHU: YUEOHUK ISt
CTY/IGHTOB yupexkaeHul cpen. npod. oopazoBanust — M.: Axagemus, 2016.

B) pecypcsbl cetu « MHTEpHET)
1.Marepuansl oHnaiiH Kypca «JIuHeiHble diekTpuueckue menud (4acte 1)y,
pasMemeéHHoro Ha oOpa3oBarenbHOM oHnaiiH miomanke Apl'Y um. ILI. demumosa
(DemidOnline) no ccpuike:



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://urait.ru/bcode/514159
http://www.lib.uniyar.ac.ru/edocs/iuni/20100745.pdf
https://www.studentlibrary.ru/book/ISBN9785991202527.html

https://demidonline.uniyar.ac.ru/courses/course-

vl

:DemidOnline+LECh001.1x+2020/about

2.Matepuansl OHNAWH Kypca «JIMHeWHBIE OSneKTpuyeckue uenu (J4actb  2)»,
pasMeméHHoro Ha oOpa3oBarenbHOM oHnaiiH miomanke Apl’Y um. ILI. Jlemumosa
(DemidOnline) o ccpuike:

https://demidonline.uniyar.ac.ru/courses/course-

vl

:DemidOnline+LECh001.2x+2020/about

3. KanpkysaTop BETOBOM MapKUpOBKH pe3ucTtopoB https://www.chipdip.ru/info/rescalc
4.Pspl HOMHHAJIOB paauojerancii / ctarbs B MHTepHET-dHIMKIONEANH «BuKUe s
http://Wikipedia.org/Psasl HOMUHAQJIOB pajuoeTaiei

5. Matepuainsl kypca «DJIEKTPOHUKA M CXEMOTEXHHKay», pasmeménnoro B LMS Moodle
SApl'y

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VISl OCYIIEeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MaTepI/IaHBHO'TeXHI/ILICCKaSI 6838, HCO6XOI[I/IM3.$I IJIs1 OCYHICCTBIICHU 06pa3013aTeJleoro
mnmponecca mo JMCUHUIUIMHE BKIIFOYACT B CBOM COCTaB CICIUAITLHBIC IIOMCIICHHUS

yueOHbIe ayTUTOPUU JJIsl IPOBEACHHUS 3aHATHI JIEKIIMOHHOTO THUIIA,

yueOHbIe ayTUTOPUU JJIsl IPOBEACHHUS TaOOPaTOPHBIX padoT;

yueOHbIE ayTUTOPUU JJIsl IPOBEACHUS TPYIIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTALUH,
y4eOHbIe ayIUTOPUU JUIS TPOBEACHUS TEKYIIEro KOHTPOJS M TPOMEXYTOUHOU
aTTecTaluu;

MOMEILEHUS ISl CAMOCTOSITENIbHOM paboTHI;

MOMEIIEHUST NS XpaHeHWs W NPOPUIAKTHUECKOTO OOCITY)KMBAHHS TEXHHUUYECKUX
CPEICTB OOyUEHHUSI.

CrieninabHbIC TTOMEIICHUS YKOMIUICKTOBAHBI CPEJCTBAMH OOYUYCHUS, CIYKAIIUMH IS
npecTaBieHus yaeOHoM nHdopManuu OOIbIION ayAUTOPHH.

[Tomernenust u1si caMOCTOATENBbHON PabOThl O0yUYaIOIIUXCA OCHAIEHBI KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTH «MHTepHeT» W obecrneyeHHueM ocTyrna B
AIIEKTPOHHYIO MH(OPMAaIIMOHHO-00pa30BaTENbHYIO CpEely OpraHM3alllM, a TakKe MaTepuagam
OHIIaliH KypcoB «JIuHeWHbIe snekTpuueckue nenu (4actb 1)» u «JIMHEWHbIe AIeKTpudecKue
nenu (dacte 2)», pa3sMelmEHHBIX Ha oOpas3oBaTenbHOW oHsaH Twiomaake SApl'Y um. ILT.
Hemumosa (DemidOnline).

ABTOpBI:
JoueHT kadenpsl THPOKOMMYHHUKALUN U paAo(U3HUKH, K.(.-M.H. T.K. Aprémona
JoueHT kadenpsl THPOKOMMYHHUKALUN U paAo(U3HUKH, K.(.-M.H. A.C. I'Bo3napeB


https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.1x+2020/about
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.1x+2020/about
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.2x+2020/about
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+LECh001.2x+2020/about
https://www.chipdip.ru/info/rescalc
http://wikipedia.org/Ряды_номиналов_радиодеталей

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«IIIEKTPOTEXHUKA»

DoH/1 OLIECHOYHBIX CPECTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBwbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

JlaGopaTopHbie padoThI

JlaboparopHble pabOTHI TOKHBI OBITH BBITIOJHEHBI, IO HUM JOJDKEH OBITH O(GOpPMIICH

OTuéT, ¥ IPONJICHA yCIIeIIHAS 3allUTa.

IIpumepbI BONPOCOB K 3alIUTE JIA0OPATOPHBIX padoT

Jlabopamopnasa paboma Nel «Hccnedosanue xapakmepucmux 371eMeHmo8 31eKmpuideckKux

yene
1.
2.
3.

[IpuBeauTe nprUMeEpPbI TUHEHHBIX JIIEMEHTOB.
N300pa3ute ux BOJIbT-aMIIEPHBIE XaPAKTEPUCTUKH.
[IpuBeauTe npuMepsl IPUMEHEHUS PA3IUYHBIX PATUOACTAIICH.

Jlabopamopnas paboma Ne 2 «Hccnedoganue TuHelnblx pe3ucmugHbX yeneiy

1.
2.

3.

Kakue ¢pyHKIMOHATBHBIE POJIM MOTYT BBIIOJIHATE IMHEHHBIE PE3UCTUBHBIC ETIN?
KakoBo cONpOTHBIICHUE IENH B PEXHME XOJOCTOTO XOJa Ha BbIXOJAC (IMOKAXKHUTE Ha
npumepe)?

KakoBo compoTuBieHue TO ke LEenu B PeXUMe KOPOTKOTO 3aMbIKaHMsS Ha BBIXOJIE
(mokakute Ha mpumepe)?

Jlabopamopnas paboma Ne 3 «Hccnedosanue c80000HbIX NpOYeccos 6 dIeKmputecKux

yenaxy
1.
2.
3.

Kaxkue mpoiiecchl B LETSIX SBISIOTCS CBOOOIHBIMU?
YeM OHU OTJIMYAIOTCS OT BBIHYK/ICHHBIX ?
Kaxyro nndopmarmio MOXHO MOTYyYUTh 10 CBOOOIHBIM MpoIieccaM B 1enu?

Jlabopamopnas paboma Ne 4 « Hccnedosanue nepexooHvlx npoyeccos 8 TUHEUHbIX Yensax»

1.
2.

3.
4

Kakyto pyHKIIMOHAIBHYIO poJib BhINONHSAET LR-11enb ¢ Manoi mocTOSHHONW BpeMeHU?
HaHI/IHII/ITC, KaK CBA3aHBI JPYI C APYIOM CICKTPbI BXOAHOI'O U BBIXOJHOI'0O CUTHAJIOB JJIA
LIeNH, BBIOJHSAIOMIEH auddepeHupoBaHue.

[aiite onpeneneHne NepexoaHON XapaKTEPUCTHKH.

Kak cBsi3aHbI UMIYJIbCHASI XapaKTEPUCTUKU U ONepaTOpHas nepeaaToyHast pyHKIus?

Jlabopamopnas paboma NoS «Hccnedosanue yCmaHo8UBULE20C CUHYCOUOATbHO2O PeAHCUMA
8 NPOCMbIX YENsX)

1.
2.

[Touemy Ba)KHO 3HATH BpPEMsI U XapaKTep YCTAaHOBIIEHUS peXUMa B LIenu?
Ecnu Ha BBIXOAE JTMHEWHOW UENH YCTAHOBWUJICSA CHUHYCOUIAIBHBIA PEKHUM, TO KAaKOB
CUTHaJI Ha BXoue?



Jlabopamopnasa paboma Ne

IJIEKMPUUECKUX UENAX)

1. 3aoummwmre

BBIPAXKCHUC JUIA

K0J1e0aTeIbHOI0 KOHTYpA.
2. 3anumuTe BBIpAXEHUE IS PE30HAHCHOM YacTOThI KoOJeOaTeNbHOrO KOHTYpa, €Cld
BBIXOJIHOM 3JIEMEHT €ro - KOHJEHCaTop.

Jlabopamopras

paboma  Ne

YemuvlpexnoatOCHUKOB»
1. Kakumu napameTpaMu ONMUCHIBAIOT JTUHEWHBIN Y€THIPEXITOIFOCHUK?
2. OnumuTe METOIbI TIOTYYSHUS XapaKTEPUCTUK YETHIPEXTTOIFOCHUKA.
3. Kakue cuctembl 3KBHUBaJCHTHBIX MapaMeTPOB PEKOMEH]IYETCSl HCIIOJIb30BATh B KaKHX
CUTyalusx?

OKCIICPUMCHTAJILHOTO

7 «Hceneoosanue

ONpeIeICHUs

6 «Hccneoosanue PE3OHAHCHbIX sA6NeHUll 8 npocmauslx

T0OpOTHOCTH

JUHEUHbIX PE3UCMUBHBIX

Kpurtepun onenuBanns oT4€T0B 10 J1a00paTOPHBIM padoTaM U 3alMThI padoT

Kpurepuii | Iloporosslii ypoBeHb Hponsunyreiit Brrcokuii
YPOBEHb YPOBEHb
KauectBo |AnexBaTHas 00BbEKTY | AJeKkBaTHas OObEKTY AnexBatHas 00BEKTY
MoOJeJIH UCCJIEIOBAHNUN U HCCIEA0BaHUN U HCCJIE0BAHNM U 3aJaHHBIM
3aJJaHHBIM YCJIOBHUSM  |3aJaHHBIM YCJIOBUSIM YCIOBHSIM
Meroauka |CoOmroneHa He Co0roena, 0JHaKo Co0aro1eHa MOJIHOCTBIO U
HOJIHOCTbBIO, €CTh BBISICHAETCS, YTO OCMBICJIEHHO
OTCTYILICHUS, CTYJEHT HE IOHUMAET,
HOBJIEKIINE oYeMy UMEHHO
HOTPELIHOCTH WU IIpeNUCaHHbIe
BBIXOJl B P&)KUMBI, HE | AEHCTBUS CIeIyeT
OIMCHIBaEMbIE IpeanpuHIMATh
MO/JIEJIBIO
Otuér Nmeer 1-2 nepocraTka, |Hmeet HekoTOphIe CooTBeTcTBYET BCEM
OJIHAKO B LIEJIOM HE3HAYUTEIIbHBIC TpeOOBAaHUAM K OTUETY IO
COOTBETCTBYET HEJI0CTaTKU B n1abopaTopHbIM paboTawm,
TpeOOBaHUAM K OTUETY |O0(DOPMIICHUN WU aKKypaTHO ohopMIiIeH
1o 1ab0paTopHBIM MIpe/ICTaBICHUN
paboTaM ¥ ynTabeneH | pe3ynbTaToB
PesyabTaTsl |B nenom Coo0TBETCTBYIOT IToMHOCTBIO COOTBETCTBYIOT
HCCJIeI0BAHMSA | COOTBETCTBYIOT 3aJJaHUIO, a/IEKBATHBI 3aJJaHUI0, KOPPEKTHO
3a/1aHUIO U a/IEKBaTHbl | 00BEKTY, UMEETCs 0TOOpaxaroT OOBEKT
00BEKTY, O/IHAKO CTaTHUCTUYECKas UCCIIE/IOBaHMS B 33JJaHHBIX
MOTPENIHOCTh 00paboTKa pe3yabTaToOB |yCIOBUSX, IOTPEIIHOCTD
pE3yJIbTaTOB HE KOHTPOJIMPOBAJIACH,
KOHTPOJINPOBAJIaCh 00paboTKa pe3yabTaToB
IIPOBEJIEHA
Oo6bsicHenusi | OO0bsICHEHUS B 00bscHeHusX ecTh OObscHEHUs TPOBOSATCS C
¥ BBIBOJbI | OTPHIBOYHBI, BHIBOJIBI  |THUIIOTE3bI M ApIYMEHTHI | OTCBUIKAMH K
OeccopepKaTenbHble, |B UX M0JIb3Y, OJJHAKO HE |HAUMEHOBAHUSIM U

NPUYUHBI PACXOXKJICHHS
¢ Teopuei (ecnu
TpeOOoBaJIOCh) HE
00BSICHEHBI

MPOAEMOHCTPUPOBAHO
YBEPEHHOE BJIAJCHUE
METOJIOJIOTHEH U
TEPMHUHOJIOTUEN B
JIAHHOH 00JacTH

(bopMyIMpOBKaM 3aKOHOB,
YKa3aHUEeM METO]IOB,
apryMeHTaIus JIOTHYHasl,
CACJIAaHHBIC BBIBOAbI
COOTBETCTBYIOT CBOHCTBaM
HCCIIEYEeMOTo 00bEKTa
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. . IIpoaBuHyTHIHI Bobicokuii
Kpurepuii | Iloporosslii ypoBeHb
YPOBCHb YPOBEHb
OtBernl Ha |IIpaBuibHBIE OTBETHI Ha | [I0IHBIE OTBETHI Pa3BEpHyTBIE, KOPPEKTHBIE
BOIPOCHI MPH | OOJIBIIUHCTBO IIPAaKTHUYECKHU Ha BCE OTBETHI HA BCE BOIIPOCHI, C
JAOIYCKe U | BOIIPOCOB, OJHAKO, BOIIPOCHI C OTCBUIKaMH K
3ammre U3JIMIIHE KPAaTKUE WM | HE3HAYUTEJIbHBIMU HAaUMEHOBAHUSIM U
¢ omuOKaMu B HEJO0CTaTKaMu 1 (bopMynHpOBKaM 3aKOHOB,
TEPMHUHOJIOTUH. HEKOTOPOM HEXBATKOW | yKa3aHUEM METOJOB,
TEPMHHOJIOTMYECKON apryMeHTalus JOru4YHasl.
JIEKCUKU

[Tocne BBIMONHEHHUS pabOTBI U OQPOPMIICHHS OTYETa TPOBOAMTCS 3AIUTA TOTYyYECHHBIX
pe3ysibTaToB. 3aliuTa J1ad0paTOPHBIX PabOT OCYIIECTBISIETCS MyTEM COOCCeOBaHUs 110 OTUYETY
0 nabopaTtopHOi paboTe, B XOJE KOTOPOTO MPOBEPSIOTCS 3HAHUS TEOPETHYECKUX OCHOB (I10
BOIMPOCAM M3 METOJMYCCKUX YKa3aHHH K BBIOJHEHHIO paboT), yMEHHUE COOJIOATh METOIUKY
IKCIIEPUMEHTA, padoTaTh C 000OPYIOBAHUEM, A TAKKE 3AIIUINAIOTCS PE3yIbTaThl PA0OTEHI.

3ammra CUMTACTCS YCHEIIHOW, €CIM BCE KPUTEPHHM BBIMOJIHEHBI HE XYXKe, 4eM Ha
HIOPOTOBOM YPOBHE.

TecToBble 3aJaHNUA 1151 CAMONPOBEPKH
(TecThl MPOBOJATCS B OHJANH-Kypcax «JIunelnbie anexkTpuyeckue nenu (Yacts 1)» u
«JIuneiinsie snekrpuyeckue menu (Yacts 2)» Ha mardopme DemidOnline)

Kypcel comepxur 6 Moaynei, KaxIpli U3 KOTOPbIX OKaHYMBAIOTCS TECTOM.
MakcumaibHblii 0alll 3a IPaBUIBHBIA OTBET COCTAaBJISCT B OCHOBHOM 1 Oamr (apyroe
KOJINYECTBO 0aJIIOB yKa3aHO PsAZOM C HOMEPOM 33aJaHus, 0oJiee CI0XKHbIE 3a/IaHHsI OLIEHUBAIOTCS
0onbpImMM KoauuecTBOM OasuioB). Ha kaxaplil Bompoc aeTcst ojHa MombITKa oreera. [Ipumepst
BBIIIOJIHEHUS 3aJ]laHUi TpHBEJEHbl B BUACOJIEKUUAX Kypca. Ha mpoxoxkiaeHue TecToB IO
MOJyJIIM (TeMaM) BpeMsi HE OIpaHUYEHO.

IToMrMO 3TUX TECTOB, Kypchbl BKJIIOYAIOT B ce0s MTOrOBBIE TECThl, 00OOIIaroIINe
MaTepuai Bcex 6 Moayiel. 3aaHus CX0KH C 3aJJaHUSIMU IO MOYJISIM.

IIprmepbl HEKOTOPBIX U3 TECTOBBIX 33JaHUIl MO’KHO HAalTH B IPUMEPE UTOTOBOTO TECTA,
pa3MENIEHHOM HHXKE.

Kpurepun ouneHMBaHUsI BBIIOJIHEHUS TECTOB B  OHJIAHH-Kypcax «J/IuHelHbIe
anektpuyeckue nenu (Yacts 1)» u «JIuneiinsie anekrpudeckue nenu (Yacts 2)» Ha miaatdopme
DemidOnline:

— IPOLIEHT MTPaBWJIBHO BBINOJHEHHBIX 3aaHui 0T 90% 10 100% cooTBETCTBYET OLICHKE

«OTJIINYHOY;

— IIPOLEHT NPABWJIBHO BBINOJIHEHHBIX 3aAaHui oT 76% 10 89% COOTBETCTBYET OLIEHKE
«XOpOILOY;

— IPOLEHT NPABWJIBHO BBINOJHEHHBIX 3aiaHui oT 50% 10 75% COOTBETCTBYET OLIEHKE
«YAOBIIETBOPUTEIBHOY;

—  IPOLEHT  MpaBWIbHO  BBINOJHEHHBIX  3azaHuii  MeHbme  50% ot
MaKCHUMAaJIbHOI'O COOTBETCTBYET OLICHKE «HE3aUTCHO».

2. Cniicok BONPOCOB M (MJ1H) 3a/IaHUH /1 IPOBeleHUs IPOMEKYTOYHOH aTTeCTAMH
Cnucok BONPOCOB K 3a4€Ty

(3a4€T BBICTABISAETCS MO PE3YJIbTAaTaM BBITIOJIHEHHS JIA0OPATOPHBIX paboT, TECTOB B OHJIAWH-
kypcax u B OYK B Moodle SIpI'V unu oTBeTOB Ha BOMPOCHI)
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Bomnpoc 1

1.
2.
3.

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.
20.

21.

22.

Krnaccudukanus p/T nerneit u ux symeMeHToB. CXeMBbI Lerne.

Pe3uctuBHbIE LIENN, CUHTE3 U aHAIU3 ACIUTENIEH, paCYET Pa3BETBICHHBIX LICTICH.

OcCHOBHbBIE TEOpPEMBbI TEOPUM LENEH M MX NPUMEHEHUE K pacdy€Ty pEe3UCTUBHOM Lemnu:
npaBuna Kupxroga, MeToa KOHTYPHBIX TOKOB, METOJ Y3JIOBBIX IIOTEHLHAIOB, METO[
SKBUBAJICHTHOT'O UCTOYHHUKA.

Curnaisl B JIeKTpu4ecKuX Lelsix. CpenHee, CpeAHEBBIIPSIMIICHHOE, CPEIHEKBAAPaTHIECKOE
3HA4YEHMsI, CpPEAHSAs MOIIHOCTh CHUTHAJA. bajaHc MOIIHOCTM B PE3UCTUBHOW LENU II0
IIOCTOSIHHOMY TOKY.

Onucanue rapMOHMYECKUX CUTHAJIOB. [leificTByrolllee 3HAUE€HNE, KOMIIEKCHAs aMIUIUTY/a.
IIpencraBieHue y3KOMOJIOCHBIX CUTHAJIOB Ha BEKTOPHOW nuarpamme. Pacyé€r pe3ncTHBHBIX
LeNel TPy TapMOHUYECKOM BO3JICHCTBUH.

OHepreTn4ecKkre COOTHOIICHUS B IPOCTENIINX LETSIX IPU FApPMOHUYECKOM BO3ACHCTBHH.
CornacoBaHue HCTOYHMKA 3Hepruu ¢ Harpyskod. CorsacoBaHHas Harpys3ka. Mogenu
HUCTOYHUKOB.

[Ipocreiimne nuHEiHbIE 351eMEHTHL. CBS3b MEXIY TOKOM M HANpsSOKEHHUEM MJIs HUX,
BBIp)XEHUS JUIs 3aI1acaeMOi MIU TpeoOpa3yeMoil SHEpIrHH.

KoMmruiekcHOE  COIIPOTHMBIIEHME M KOMIUIEKCHAs  IIPOBOJMMOCTb  JBYXIIOJIKOCHHUKOB.
HMnenanchl NpOCTEUINNX JTMHENHBIX 2JIEMEHTOB. XapakTep UMIIeJaHca.

BpeMeHnHble M BEKTOpPHBIE IUarpaMmsbl Ui TOKA, HANPSIKEHUs, MOIMHOCTH W JHEPIUMM Ha
IIPOCTEHMIINX JINHEHHBIX 3JIEMEHTAX.

Onucanue 4YeTBIPEXMOIIOCHUKOB. BXOIHOW M BBIXOJHOM HMMIENAHCHl U NPOBOJUMOCTH.
BekropHas nuarpaMMa TOKOB U HaIllpsDKEHUH B LIETH (Ha IpUMEpE).

KoMIuiekcHbIi 4acTOTHBIM KOAQPUIUEHT Nepeaun uenu. AMIIUTyqHo-4yactoTHas (AUYX) u
(azo-yactotHass (OUX) xapakTEpUCTHUKHU DJICKTPUUYECKHX Ierneil. DopMbl MpeacTaBICHHUS
AYX, B Tom yncne norapupmudeckne AUX. KommnekcHsiit ko3 dunment nepepayun, AUX u
OYX npocreimmx RC- u RL- puiabTpos.

Onekrpuueckue GuiIbTpbl. DOUIBTPH HU3KUX YACTOT, BEPXHHUX YACTOT, MOJOCOBBIE H
pexexkTopHble GuiabTpbl. Mneansubiil punbtp. Ilonoca mpomyckanus, monoca moJaBieHUs.
dopMyIMpOBKa 3a/1a4 CUHTE3a (PUIBTPOB.

XapaKkTepruCcTUKa METOJI0B aHAJIN3a JIMHEUHBIX MIEKTPUYECKUX LIEHEN.

OcHoBHblE BaXkHble (QYHKIMM B TEOPUM CHUTHajoB: jenbTa-QyHkuus [upaka,
TrapMOHUYECKUN CUTHAJ, NMOCTOSTHHAs (YHKLMs, curMa-QpyHKuus XsBUcaiaa, UX CBOICTBa.
Bpemennslie xapakrepuctuku nenei — UX n I1X.

ITopsanox nenu. Knaccudeckuil MeTof, aHanu3a JMHEHHON nenu. Ilepexoanele mporecchl B
muddepeHINPYIOINX, UHTETPUPYIOIUX LEensaX M KojebarenbHOM KOHType. [locTosiHHas
BPEMEHHU LENU. [[IUTENBHOCTh MEPEXOAHBIX IPOLIECCOB. BimsAHME MOTEppr Ha XapakTep
CBOOOTHOTO TIpolIecca.

AHanu3 nporeccoB B LENSAX METOAOM HHTerpaia HajJoxeHus (2 hopmbl).

Meton aHain3a MpoOLECCOB B 4YAacTOTHOM oOnacTh. PWIbTpel M UX Kiaccu(UKalus c
npuMepaMu. 3alauu CUHTE3a (PUIBTPOB.

AHanu3 1emneu ¢ moMoIuibo mpeodpazoBanus Jlammaca. Y cTOWYUBOCTH TEMeH.
YeThIpeXMOMOCHUKY, WX SKBUBAJICHTHBIE cXeMbl. Y, Z, h, a-mapamerpel. CoeanHeHus
YETBIPEXTIOIIOCHUKOB, UX OIMCAHUE U TPUMEHEHUE.

[TocnenoBarenbHbIN KojaeOaTeNbHBIN KOHTYp. PexuMbl paboThl, IBJICHHE pe30HaHCca. AHAIN3
MOCJIEZIOBATEILHOTO  KOJeOAaTeabHOr0  KOHTypa:  BXOJHOM  HMMIIEaHC, YacTOTHBIE
XapaKTepUCTHKH,  XapaKTepUCTUYECKOE  COMPOTHUBIEHHME,  JTOOPOTHOCTh,  MoOJOca
MIPOMYCKaHMs, pE30HAHCHAS 4aCTOTa.

[MapannensHplii  KonebarenbHbI  KOHTYp. CBsi3aHHBIE  KOHTYpbl. Buasl  cBszeid.
XapakTepuCTUKHU U TApaMETPhl CBA3AHHBIX KOHTYPOB.

13



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.
36.
37.
38.

39.

40.

41.

42.

43.
44,

Cuctembl SKBHBaJICHTHBIX TAPAMETPOB YETHIPEXOIIOCHUKOB: Z, Y, h, a. ®u3ndyeckuii cMbICT
U METOABl ONpelereHus HSTUX mnapaMeTpoB. CBs3p MEXIAy pa3IMYHBIMU CHUCTEMaMU
napameTpoB. CXeMbl 3aMEIEHUs] YETHIPEXIIONIOCHUKOB B 3TUX IIapaMeTpax.

Tunel coegMHEHUN YETHIPEXIOIOCHUKOB, HMX CBOICTBA M HPUMEPHI HCIOJb30BaHUS.
Marpuna nepenadu KacKagHOro COeIMHEHHUS.

enu c o6patHoiil cBsa3bi0. OOpaTHas CBA3b MO TOKY WU HampsbkeHuto. llonmoxxuTtenbHas u
oTpunatenbHas oOparHas cBsi3b. KoadduimeHnt mnepemadyn menu ¢ oOpaTHOH CBS3BIO.
Bnusinue oOpaTHOM CBsI3W Ha BXOAHOE M BBIXOJHOE COMPOTHUBIICHUS CXEMBI. Y CJIOBUS
caMOBO30YKIEHUS KOJIeOaHUI B cxeMe ¢ 00paTHOM CBS3BIO: OallaHC aMILTUTYI U (a3.
[TapameTppl HENMHEWHBIX pPE3UCTOpPA, KOHJAEHCATOpa, KATYIIKM IO IOCTOSIHHOM H
IIEPEMEHHON KOMIIOHEHTaM CUTHAJIA. YIIpaBJICHUE NapaMeTpaMH HEJIMHEWHBIX 3JIEMEHTOB.
OKBHBAJICHTHAsI MOJIEJIb BapUKaria v JUOJA.

PabGora amoma c wHarpy3koil. Bapukam, mnpuMepsl €ro HCIOIb30BaHMSA. BHMONApHBII
TPaH3HUCTOP, €r0 BO3MOKHOCTH.

Annpokcumanun BAX HeIWHEWHBIX 3JIEMEHTOB: CTEINEHHAs, KBaJpaTH4HAasl, KyCOYHO-
JIMHEWHAas, NOpUMEpPbl HX MCHOJAb30BaHUA. OTKIMK 3JE€MEHTa C KyCOYHO-JIMHEHHON
annpokcuManueit BAX Ha rapMoHUYecKoe BO3IEHCTBUE.

OTKIMK KBaJpaTUYHOTO HEIWHEHHOro 3JeMEHTa Ha TapMOHHYECKOEe M OMrapMOHUYECKOe
BO3JICUCTBHUS.

Pacnpenenennsie cucremsl. Hanpasnennsie cucremsl U npoueccsl B HUX. Jluauu ¢ TEM-
BOJIHOM. J[ByXNIpoOBO/IHAsl JUHUS, KOAKCUAJIbHBIN Kabesib. Mosenb oTpe3ka JBYXIPOBOIHOM
nuHun. TenerpadHble ypaBHEHUS.

BonnoBble ypaBHeHus. PenieHuss BOJIHOBBIX ypaBHEHMM. berymiue M crosuue BOJIHBI B
muann. KoadduimenT crosueld BomHbI, KOAPGUIUEHT OTPaKEHHsI, COMPOTUBIICHUE Y4acTKa
JUHANA B pasHbIX pexumax. llomstue BomHOBOAa, pesoHaropa. IIpumeHeHue OTpE3KOB
JIMHUH.

Knaccugukanus curnasnos.

[IpencraBinenue CUTHAJIOB B pa3IMYHBIX METPUYECKUMX MPOCTPAHCTBax. PazmoxeHue
GyHKIUH B OPTOTOHAJIBHBIE PsIbl MO Oa3UCHBIM (YHKIHMSM TPOCTPAHCTBA CHTHAJIOB.
O6006mennslif psag @ypbe, paBeHcTBO [lapceBans, HepaBeHcTBO beccens.

CrieKTphl IEpUOJNYECKUX U HETIEPUOIUYECKUX CUTHAJIOB.

CBolicTBa CIEKTPOB.

CrniekTp npsIMOYToJIbHOTO UMITY/bca. CIEKTp MayKy UMITYJIbCOB.

MaremaTnueckrue MOJIENH 1eTEPMUHUPOBAHHBIX CUTHANIOB. VX CIIEKTPBI.

OnucaHue CHOEKTPOB: YPOBEHb MOCTOSHHOW COCTaBJISIOLIECH, YPOBEHb OOKOBBIX JIETIECTKOB,
orubaromias, mMUpUHA cHekTpa. CHekTpanbHas IUIOTHOCTb SHEPIUH, CIIEKTpajbHas
IJIOTHOCTh ~ MoOIIHOCTH.  [IpencraBineHue  CIEKTPOB  HDHEPrMM M MOUIHOCTH B
Jorapu(pMHUUECKOM U IBOHHOM Jiorapu(MU4eckoM Maciradbax.

OcHOBHbBIE MapaMeTpbl CUTHAJIOB: JUIMTEIbHOCTb, MHUK-(AKTOp, AWHAMUYECKUI Tuana3oH,
CpelHEe, CPEOHEBBINPAMIICHHOE, CpeIHEKBaJpaThuueckoe 3HayeHusA. I[Ipumepsl: peuesbie
(TenedoHHbIE), BELIATENIbHbBIE, TEIEBU3UOHHBIE, TelerpadHble CUTHAbI, CUTHAJIBI [Iepelaun
JAHHBIX, CUTHAJIBI JPYTOr0 Ha3HAYECHMS.

Koppensinuonnsie cBoiicTBa JaeTepMUHUpOBAaHHbIX curHanoB. AK®, BK®, wunrepsan
Koppesiuui. OpTOroHaabHOCTh CUTHAJIOB.

CkanmgpHoe TpPOM3BEACHWE W PACCTOSHME MexAy curHaiamu. Hopma curnama. Hx
(bu3NYECKUl CMBICIL.

CormacHoe M BCTPEYHOE COEAMHEHWE KaTylleK WHIYKTUBHOCTH. MeToa pa3BA3bIBaHUSA
KaTyIIEK B MHYKTUBHO-CBSI3aHHBIX LIETISX.

CBs13b MaTpUYHBIX [TAPAMETPOB YETHIPEXITOIFOCHUKOB JIPYT C IPYTOM.

Lenu ¢ obpatHoii cBs3bto. [lonoxxuTtenbHas u oTpunarenabHas ooparHas cBsizb. OC 1o Toky
n HanpspkeHuto. Koadduuuent nepenaun nenu ¢ oOpaTHOM cBsizblo. BnusHue obpaTHO
CBSI3U Ha KOA(PPHUIMEHT Mepeiaun, BXOJHOE U BBIXOHOE COMPOTUBIICHUE LIETIH.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

Knaccuukanuss reHepatopoB. ABTOreHepaTopbl. YciioBue OajaHca aMIUIMTyX H  ¢as.
®dusnka paboThl aBTOreHEpPaTOpa TAPMOHUYECKUX KOJICOAHMIA.

KonebarenbHast xapakrepuctuka. MeTosbl OnpeaesieHns ypOBHSI T€HEPUPYEMOIO CUTHaa.
VYpaBHeHue aBroreneparopa. HectabuiabHOCTh 4acTOTHI B Pa3IMYHBIX CXeMaX FeHEPaTOPOB.
[IpeoOpazoBanue dactoTel. Cxema U (u3uka paboOThl. YMHOXEHHE 4acToThl. Cxema
¢usuka padotel. K.1m.1. cxeMsl.

Knaccudukanuss TUIOB MOAYJISALUU. AHAJIOTOBBIE BUABI MOIYJSAIHMH. VIMIyJIbCHBIE BUIBI
MOJIYJIALIUU.

Paznnuynbie Tunel AM. OcowiiorpamMmbl, BpPEMEHHBIE M CHEKTPAJIbHBIE JUArpaMMbl
pa3InYHbIX TUIIOB AM-CUTHAIIOB.

@®opMUpOBaHUE CUTHAJIOB AMIUIMTYIHOW MOIYJSIMHM: CXEMOTEXHUKA, HACTPOUKH, (pu3nka
pabotel cxem. Koapdumuent moaynauuu. MoAynsiMoHHas XapakTepucThka. Brioop
peXuMa HEIIMHEHHOTO JJIEMEHTA.

OcmorpaMMbl, BpEMEHHbIE M CHEKTPaJibHbIE AMArpaMMbl Pa3iU4HbIX THIIOB CHUTHAJIOB
YIII0BOM MOIYJIALIMH.

dopMHUpOBaHUE CUTHAJIOB YITIOBOM MOJYJISIUMU: CXEMOTEXHHUKA, HACTPOUKH, pu3uKa paboThl
CXEM.

HerextupoBanue. JlerektupoBanne AM-curHanoB. KBaapaTuuHoe JeTeKTHpOBAaHUE —
cxema, ¢usznka padboOThl, KOIPPUIUEHT JETCKTUPOBAHUS, KOIPQPUIUCHT HEITUHCHHBIX
HUCKaXECHUM.

JleTeKTUpOoBaHUE CUJIBHOTO CUTHAJIa — cXeMa, (pu3uka paboThl, HACTPOUKH CXEMBI.
JleTeKTUpOBaHUE CUTHAIOB YIriIoBOM Mmopmymnsuuu. Cxembl, (usuka pabotel. HacTpoiiku
cxeM. [IpuHIMIT KOrepeHTHOr0 U HEKOT€PEHTHOIO AETEKTUPOBAHUSL.

NmnynbcHble BUIBI MOAYIALMU. VX OTIMYME OT aHaIoroBBIX BUIOB. PainonMmynbebl U ux
CIIEKTpBI.

YcnoBue (¢usnueckoit peanusyemocTd nenu. KMmnemanc (IpoBOAMMOCTH) (pU3MUECKH
peanu3yemMoro ABYXIOIIOCHUKA. MUHUMAJIBHBIN IBYXITOJIOCHUK. [lerHbie (JIECTHUYHBIC)
pooH.

Meton Kayaspa cuHTe3a 1acCUBHOTO ABYXIOIIOCHUKA, -1 1 2-9 HopMBI.

[Ipocreiiine SKBUBAICHTHBIE 3BEHbS PAIMOTEXHUUECKHUX LIETICH.

Meron docTepa cMHTE3a TACCUBHOIO JBYXIIOIIOCHHKA.

Bonpoc 2

61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

W3mepenus cnekrpa. [Topsaok aelicteuil. BeiOop anmaparypsi.

Oco0eHHOCTH U3MEPEHMS CTIEKTPa C MOMOIIBIO IU(POBBIX MPUOOPOB.

W3mepenue QyHKIMI aBTO- U B3aUMHON KOPPENALUU CUTHAJIOB, CKAJSIPHOTO MPOM3BEACHUS
CUTHAJIOB.

W3Mmepenne 4aCTOTHBIX XapaKTEPUCTHK LIETIH.

N3mepenne BpeMeHHBIX XapaKTEPUCTHUK LIETIH.

N3mepenne aMImTy JHOM XapaKTEpUCTUKU YETHIPEXTIOIOCHUKA.

N3mepenne MOYISIIMOHHON XapaKTEPUCTUKU MOAYIISITOPA.

N3mepenue 1eTeKTOPHON XapaKTEPUCTUKH JETEKTOPA.

N3mepenne konedaTeapHON XapaKTepUCTUKH TeHepaTopa.

N3mepeHne SKBUBaJIEHTHBIX TAPAMETPOB YETHIPEXITOIIOCHUKOB.

Onpenenenye napaMeTpoB MOAYJISILIMY 110 CIIEKTPY MOAYJIUPOBAHHOTO KOJIEOaHMUS.
Onpenenenne napaMeTpoB MOIYJISIMU MO OCHMIIOrpaMMe MOAYJIMPOBAHHOTO KOJIeOaHusl.
Onpenenenye napaMeTpoB aHATUTHYECKON MOJIENIM CUTHAJIA 110 €r0 OCHUIIOTpaMMe.
Onpenenenue napamMeTpoB OBICTPOICHCTBUS LIEMH IO U3MEPEHHBIM XapaKTePUCTUKAM.
Onpenenenre napaMeTpoB YaCTOTHOM MOJAEIH 1EMH 110 U3MEPEHHBIM XapaKTePHUCTUKAM.
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KpuTtepun oneHuBaHNs 0TBETOB HA BONPOCHI OnJieTa

N IIpoaBuHyTHIH Broicokmii
Kpurepuii Toporos1it yposens YPOBEHb YPOBEHb
(HA «y10BJIETBOPUTEIbHOY)
(Ha «xopo1mioy») | (HA KOTJIMYHOY)
CootBercrBHe | X0Ts Obl HacTu4uHOE (He omuocaweecs | [lonHoe [Tonnoe
oTBeTa K 8ONPOCY He NOONLeHCUN NPOBepKe)
BOIIPOCY
Hannumne NmeroTcs oTenpHble NpUMEphI Mmuoro npumepoB | Ectb
npuMepoB MIPAKTUIECKH KO
BCEM
YTBEPKACHHUSIM
Conep:xanue | [loHsTHiiHBIE BOIPOCHI U3JI0KEHBI C OtBet noytu HcuepnbiBato-
oTBETA KJIACCU(UKALUSAMU, TIPOOJIEMHBIC C MOJIHBIN, 0€3 LU TTOJTHBIN
MIOCTaHOBKOM MPOOJIEMBI U o1InOOoK, HE OTBET
M3JI0KEHUEM PA3IMIHBIX TOUYCK XBaTaeT OTACTBHBIX
3penus. imeroTcs omuoOku uimm JJIEMEHTOB U
IPOOEITHI. TOHKOCTEH
IIpumepsI 3a1aHUIi 1JI HTOTOBOT0 TECTOBOI0 KOHTPOJIsI
B DYK «JnekrTponuka u cxemorexuunka» B Moodle SIpI'y
B Tecre 65 3amanuii (Moryt OBITh pa3OMTHI Ha YacTh). MaKCHUMalbHBIA Oain 3a

MpaBUJIBHBI  OTBET cocTaBisieT 1 Ga.

Ha xaxapiii Bompoc Jaercss OJjJHa IIOIbITKA

oTBeTa. Bpems Ha MpoXoXJAeHUE TecTa OrpaHu4YeHo (B CyMMeE He 0oJiee MoJIyTopa 4acoB Ha BCE
gactu). [lpumepsl 3amaHuii, JEMOHCTPHUPYIOIIHE B TEPBYIO OYepeab HAOOp MPaKTHUECKUX

CUTyalluil, pelIeHHe KOTOPBIX JOJDKHO OBITh OTpaboTaHo,
c(hopMUPOBAHHOTO TE€CTA, KOTOPBIA MOKHO pacredyararb.

IMPHUBCACHBbI

HMXXC B BHIC

VYkaszanue: enuwume 6 npagom cmonbye noo Homepom 6yK8y, coOomeemcmeayouyio 6epHoMy U3

omeenioes

YacTtp 1

1. Ilenb Ha pUCYHKe SABJISETCH
a) aKTUBHOM, JTMHEHHOM, C
COCPEOTOYEHHBIMH IapaMeTpaMu
0) MacCUBHOM, TUHEHWHOH, C
paclpeen€HHbIMU TapaMeTpaMu
B) IAaCCUBHOM, JINHEHHOM, C
COCPEOTOYEHHBIMH TapaMeTpaMu
') aKTUBHOMW, HETMHEHHOM, C
paclpeenéHHbIMU TapaMeTpaMu

2. CucremMa 3J1eKTPHYECKOr0 PABHOBECHS
VIS LIeTH Ha PUCYHKeE

a) 0)
=1, -1,=0 1,—1,+1,=0
I,R,+1,R, =—E, I,R +1,R, =E,
I,R, + IR, = I,R, + I,R, =

=E,-E, =E +E,

B) r)
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-1, +1,-1,=0 -— —
Loz l,+1,+1,=0

IReLR=E o P ¢ Iy [
—1,R, + I,R, = '
22 e I,R, - I,R, =—E,
=E -E, Eq Ea
Fi
Fz Hz

3. HoMuHaJIbI 3JIEMEHTOB JIeJTUTEJIA HATIPSAKEHUS ¢ BXOAHBIM conpoTruBjeHuemM 1 kOm

U OAHUM M3 KO3 PunuenToB aejneHus 1/5

a) R, =400 Om 0) R, =5 xOm B) R, =4 xOm r) R, =800 Om
R, =100 Om R, =1250 Om R, =5 xOm R, =200 Om

4. ®opmy.ia, CBI3BIBAIOIIAN TOK Yepe3 KOHAEHCATOP M HANPSI)KeHHe HAa €ro BHIBOIAX

2) i(t) = cd‘é(t) 5) i(t)=é£u(tl)dtl pun=ciO u(t):Cz[i(tl)dtl

dt

5. Tok 4yepe3 KaTyLIKY 110 OTHOLIEHHIO K HANIPSKEHHU IO
a) oTepexaeT ero Ha /2 0) orcraér ot Hero Ha /2
B) omeperkaer ero Ha /4 r) cuH(azeH emy

6. YacTroTHasi 3aBUCMMOCTb U XapaKTep BXOAHOro conporusiienust RC-uenn

1 i i
a) — 0) R B) R+— r R———
)Ia)C ) ) oC ) oC

€MKOCTHBIN AKTUBHBIN WHJYKTUBHBIN EMKOCTHBIN

7. KoMIutekcHbIi YacTOTHBINH KO3 GuinueHT nepenaun L R-menn
g 1 5) 1k B) iR +1 ot
1+iwl/R R+iwlL L 1+iwR/L

8. Ilenb Ha pUCYHKe — 3TO PUIBLTP
a) ®HY 6) ®BY B) [1D T') 3arpauTeIbHBINA

9. TpaHnYHAs YACTOTA H 10J10CA X
NPOIYCKAHMS 10
el HA PUCYHKe ~
a) 4 kl'n; [4;+00) kI'1x 07
0) 6 'y, [4;+00) KI'1g o
B) Skl [5400) k't o4
r) 2 xI'n; [0;2]xI'x 02

0 1 2 3 4 5 6 7 8 9 10 fxln

10. RC-uensb ¢ 60.1b1110if MOCTOSTHHON BpeMeHH

a) pa3aersieT MPEeIbIIYIIYIO U TTOCIeIYIONIYIO IIeTTH B) muddepenmmpyer
BXOJHOW CHUTHAJI

0) ycuIMBaeT BXOJHOM CUTHAI T') HHTETPUPYET BXOJAHOU
CHTHAJ

10

11. ConpoTuBJ/ieHHe HATPY3KH, o0ecrevuBaloliee KOPOTKOe 3aMbIKAHNE HCTOYHUKA
a)r 6) 50 Om B) 0 r) oo

ucm

11
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12. C rpa¢ukoM Ha PUCYHKe COBIIaJaeT 27 [Heelt)
o gopme 24
nepexoaHass XapakTepucTUKa 21
o 18
a) MHTETPUPYIOIIEH LIeTIH s
0) KoJIebaTeIPHOTO KOHTYpA B) .
g hepeHIUPYOIIeH ENOYKH 9
I') aKTUBHOM 1IN 2-TO 6
3
0

nopsaka 001 23 4 5617 89 tM

12

13. IlocTosiHHASI BpeMEHH €N, PpeaKkuusi KOTOPoii
HA BKJIIOYeHHeE NMOCTOSIHHOTO Hanpsixkenus 27 B

U300pakeHa HA PUCYHKe, MPUOJIU3UTEILHO PABHA
a) 0,5 mc 0) 8 Mmc B) 4 MC r) 2,7 MC

13

14. UMnNyJbCHYIO XapaKTEePUCTUKY LN MOKHO OTNPeleSIuTh

a) 1O MEPEeXOAHOIN XapaKTEepPUCTHKE, BBIMOIHUB AU depeHunpoBanme

0) o yacToTHOMY KO3 UIIMEHTY Mepeauu, BEIMOIHUB MpsiMoe npeodpazoBanue Oypwe
B) 110 ONIEPATOPHOM MepeNaTOYHON (YHKIIUH, BEITIOJIHUB HHTETPUPOBAHHE

T') IO BBIXOJTHOMY COIIPOTHUBJICHHUIO, BBIIIOJHUB Z-TIpe0o0pa3oBaHue

14

15. OnepaTopHnas nepeaarounas pynkuus RC-uenu

pRC p 1
PRy 6) 1— pRC rRe[1- P -
) 11 pRC )1=p B) P ( ch D 17 pRC

15

16. BbiOepuTte onepaTopHyIo nepeaaToyHyI0 (PYHKIUIO YCTONYNBOM Henu

a)p—""l 6 I et B)Zp—"'l_ r) 59_4 .
(p+2)(p+4) (p+3)(p-3) p—3-3i (p+2i)(p - 2i)

16

17. OnepaTopnoe CONIPOTUBJICHHUE KOHACHCATOpPA

a) pC 6 Y » % nY,

17

18. Curnan Ha BbIX0/1€ JIMHEIHOM eNH ¢ MMIYJIBCHOI XapakTepuctukoii h(t) nmpu
Bo3aeiicreuu s, (t)
a)s, +h 0) s, -h B) S, —h r)s, ®h

18

19. HesqimHeiinblii 3jieMeHT
a) OUTIOJISIPHBIN TPAH3UCTOP 0) pe3ucTop B) KaTyIIka r) Kabenb

19

20. JIsst aHATM32 HEJIMHEHBIX Heneill HeJIb3sl IPUMEHATH METO]]
a) YaCTOTHBIH 0) KITacCCUYeCKHii
B) mpeoOpa3oBanmii Jlarmaca ') UHTETpaJIa HAJIOKECHHUS

20

21. AMnuuTyaa u ¢gasa ToKa, OMMCHLIBAEMOr0 KOMILJIEKCHOM aMIIuTya0i 1+i MA
a) 2«/5 MA, 7 /4 pan 6) 1 MA, 7/2 pan B) 2 MA, -7 /3 r) l/\/E MA, 0
pan

21

22. Cymma TOKOB i, (t) = 2cos(10°t + 7z / 4) , MA ¥ i, (t) = 2cos(10°t — 7 / 4) , MA uMeeT
aMILTMTYAY U a3y
a) 4 MA, 0 pan 0) 2J2 MA, 0 pan B) 2MA, /2 pan r) 8 MA, 7 pan

22

23. MakcumanbHblil (B pexume K3) kodppuumeHT neperaym 1no ToKy onucbiBaercs
a) hy 0) 7, B) Yy r) 8y

23

24. MaTpuubl nepeaavu NepeMHOKAITCH NPH COeAUHEHUN YeThIPEXTIOJIIOCHUKOB

a) OCICA0BATCIBHO-TIOCIICA0BATCIIbHOM B) napajijieJIbHO-ITOCIICAOBATCIIbHOM

0) KacKaJlHOM I') NapajulebHO-TIAPAIIIEIBHOM

24

25. Ecam oTpakéHHast BoJIHA B THHUHU oTcyTcTBYyeT, KCB paBen
a) 1/2 0) 2 B) 1 ) oo

25

26. KoaddpuumeHT oTpakeHus B JJMHUHU ¢ conpoTtusjeHneM 50 Om npu Harpyske 50

26

18




OMm

a) oo 0) -1 B) 1 r)0
27. 1oOpOTHOCTH K0/1€0aTeJIbHOT0 KOHTYPA € 110JI0COi MponycKkanusa Aw 27
a) o,/ Ao 0) 2A0/ w,,, B) @,  Aw r) ®,, 2A0
28. XapakTepucTuieckoe CONPOTUBJIEHHE NOCIE0BATEIbHOI0 K0J1e0aTeJIbHOI0 28
KOHTYpa
a) RL/C 6) VL/C B) R/J/LC r) JLC
29. Ha pucyHnke npuBeaeHa AUYX 29
CBSI3aHHBIX K0/1€0aTeJbHbIX AU Amarc
KOHTYPOB IIPH CBSI3H
a) ciadoi
0) KpUTHYECKOM
B) CHIILHOM >
I') 3aKpUTHYECKON
30. B3anumocBsi3aHHbIEe KATYIIKH Ha i i 30
PHCYHKE BKJIIOYCHBI . ®
a) BCTPEYHO g — i S—
0) mapajuieabHO M
B) KacKaJ{HO o
T') COTJIACHO
Yactp 2
1. Kpaaparuunyo annpoxkcumanuo BAX npumMeHsiior 1Jis 1
a) T1oJia B PeXKUME Clladoro curHasia  0) pe3ucropa mpH JHOOBIX CHTHAIAX
B) UCTOYHMKA HAIIPSDKEHUS
T') OMIIOJIIPHOTO TPAH3UCTOPA B PEKUME CHIIBHOTO CHTHAJIA ¢ OOJIBIITNM CMEIICHUEM
2. MakcuMaJibHOE YHCJIO COCTABJIMAIONINX B CIIEKTPE TOKA Yepe3 HeJIMHEHHbIH 2JIeMeHT | 2
¢ kBagpaTuyHoil BAX npu rapMoHH4ecKOM BO3/1eiiCTBUH
a)3 0) 5 B) 7 ) oo
3. Kocunyc yriia oTce4yk TOKa IpU FTAPMOHMYECKOM BO3/1eliCTBHH HA HeJIMHEHbIH 3
3JIEMEHT ¢ KyCOYHO-JIMHEeHHOoH annpokcumanue BAX
Q) S 5 =0 w o r)
U, E, E,
E,-U,
)
4. IIpssMOYroJILHBII HMITYJIBC HMeeT BbIcOTY 2 B n aumurenbHocth 3 mc. IlocTosinnan 4
COCTABJIAIIOIIAS B €r0 CIeKTpe
a)2B 06) 6 MB/T'11 B)2/3 B r)
3/2 BTy
S. IIpsiMOYToJIbHBII HMITYJIBC HMeeT BbIcOTY 2 B u aourensHocts 3 mc. lllnpuna ero 5
CIIEKTPA MO MepPBbIM HYJIAM
a)333 T 0) 3 k' B) 6 kI'1g r)
667 I'n
6. B npouecce popmupoBanusi curnana S(t) curnan Si(t) yemnusaercst B 10 pa3 u 3atem | 6
cuHdazHo cMemmuBaeTcs ¢ curHajioM S2(t). CBsi3b CIEKTPOB ITHX CHTHAJIOB MMEET BHU/I
a) S(w) =108, + S, 6) S(w) =10S, — S,
B) S(w) =10(S, +S,) r) S(w)=10(S, - S,)
7. CneKkTphI Ha BXOJle H BbIX0/I€ 1eNH, BbINOJIHsI0IIel quddepeHupoBanue, cBsi3ansl | /
a) S,,.(0) =105, (@) 6) S, (@) = &S, (@)
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B) S,,.(0) =S,,(0) /(i) 1) S,,.(@)=-S, ()] @

8. CuMmBoJ KoaMpyeTcs BoceMblo yunamu. Ilpu 3Ttom cnekrp 8
a) ycwinBaercs B 8 pa3 0) pacmmpsiercs B 8 pa3

B) cyxaetcs B 16 pa3 I') HaKJIOHseTcs Ha 8°

9. Cpeanue 3HaYeHUs] CUTHAJIOB U, (t) = 2cos(10°t + 7 /4), B u 9
u,(t) =1+4cos(10°t — 7/ 4), B paBHbI

a)1B;5B 6)1B;3B B)2B;5B r)0;1B

10. CpennexBajpaTHYeCKie 3HAYEHHsI CHTHAIOB U, (t) = 2¢c0s(10°t + 7/4), B u 10
u,(t) =1+4cos(10°t — 7/ 4), B paBHbI

2)0B; 1 B 6) 242B;1+4J2 ) 2/4/2B;3B r)2 B; 5B

11. MakcuMaibHAasi MTHOBEHHAs1 MOIITHOCTH curHasa 10 mBT, cpeansia - 1 MBT, 11
MHHHUMAJIbLHO OTJIHYUMasi oT HyJs — 1 HBT. /lunamMu4yeckuii 1uana3oH u nuk-GaxkTop
CUTHAJIA

a) 70 nb; 10 nb 0) 10 nb; 70 nb B) 40 nb; 20 nb r) 20 nb; 40 n1b

12. Hau0oJsiee moMexoycToiuuBas 3 nepevmncJeHHbIX MOAY IS 12
a) YaCTOTHAas 0) amIIMTyIHAs B) dazoBas I') OTHOCUTENbHAS
¢dazoBas

13. Bepxnss yacToTa B clieKTpe MOAYJIMpPYOLero Hanpsikenus 10 xkI'o. 13
Koy¢ppuument 0,7. LHIMpuHbI CIEKTPOB MOJHOMH M 0AJIAHCHONH AMILIMTY/AHOM

MOIYJISIIUMN

a) 10 xI'm; 10 kI’ 0) 20 kI'm; 20 xI'11 B) 24 xI'; 12 k' r) 24 xl'1; 24

Kl'1g

14. BepxHsisi 4acTOTA B ClIeKTpe MOAY/JIUpYoero Hanpsikenus 20 ko, 14
Koydppuunent mogyasimuu 1000. IHupunbl cieKTpoB 0aHONO0J0cHOH @M U moJTHOI

YM paBHBI

a) 20 xI'm;; 40 k' 0) 10 MI';; 20 MI'm B) 20,01 MI'mi; 40,02 MI'm 1) 20,01 MTI'y;

20,01 MI'n

15. lllnpuna cnexkTpa Moay/Jupyomero Hanpsixenus 4 kl'u, koagppuumuent 15
monayJisinuu 0,7, Hecymas yacrora 100 MI'u. lllupuna cnekTpa 0gAHONOJI0CHOM

0aJJaHCHOM AaMIUIUTYIHOM MOAYJIALMU

a)4 xl'g 0) 8 k' B) 9,6 k'l r)

4,8 kI'g

16. Ha ocuuiiorpaMmMe aMILIUTYAHO-MOTYJTMPOBAHHOI0 HANIPSIKEHUs BUIHO, YTO 16
aMILTUTYa u3MeHsieTcs oT 2 10 4 B no rapmonnyeckomy 3axony. Hanpsizkenue

Hecyled U KO3 puuueHT MOIYJIALUN PABHbI

a)2B;0,5 6)3B;3 B) 6 B; 2 r)3

B; 0,33

17. leBuanusi 4acTOTHI OAHOTOHAJILHOT0 UM-curnagia ¢ moxyaupyomeii yacroroi 10 | 17
KIl'u u Hecymeid 100 MI'n paBua 100 kI'u. Ko dpuuuent Mmoayasinun u uana3on
MePeCTPOMKHU YaCTOTHI PABHBI

a) 1000; ot 100 o 100,1 MI'1g 6) 10; ot 99,95 no 100,05 MI'

B) 10,001; ot 0 1o 100 kI'1g r) 10000; ot 99,9 no 100,1 MI'nt

18. MoayJsiuusi, Ipy KOTOPO M3MEHSIeTCS MOJI0KeHHe HeCYIIIUX MMITYJIbCOB Ha 18
BPEMEHHOM 0CH

a) AUM 0) UM B) [IINM T)

oM

19. Y paanonmnyabsca ¢ npssMoyroJibHoi (ammiauryaa 1 B, immresasHocts 1 He) 19

orudaromei 1 rapmonnyeckum (2 B, 100 I'T'u) HecymmM CUTHaJI0M MAKCUMAJIbHOE
MIHOBEHHOE 3HAYCHHME HANIPS’KEHUS] M IIMPUHA CIIEKTPa PaBHbI

20




a) 1 B; 10 Ty 6)3B; 21T B)2B; 21T r) 4
B; 1 MI'u

20. CniekTp MOy IMPOBAHHOTO 20
HANPSKeHUs IPUBeIEH A

Ha pucyHke. Kakoi 310 Tun uB

MOAYJISIIUM M CKOJIbKO TOHOB 15

B MOAYJIMpPYIOLIeM CUTHaJie?

a) ogHomnoJsiocHas UYM; 1 2.3

6) dM; 1 10

B) ogHomosocHas AM; 2 25

r) ogHonojiocHast BAM; 2 ’

21. CnekTp MOAYJIMPOBAHHOIO 5 21
HANPSAKEHUS NPUBEIEH 25

Ha pUCYHKE. AMIIUTY/a HECYIIEH U ’

koa(urmeHT >
MOJIYJIALIAM BEPXHETO TOHA PABHb 9 97 98 99 100 101 102 103 f Ml

a) 5 B; 0,67 0) 15 B;

0,33

B) 5 B; 23/35 r) 6,25 B;

0,5

22. AMILTATY/AHbIE MOYJISITOP M 1€TEKTOP MOCTPOEHBI HA OUTOJISAPHBIX TPAH3HUCTOpaX. | 22
Kakue onTuMaJibHbIE YIJIbI OTCEYKH I0JZKHBI 00ecre4nBaTh HACTPOMKH ITHX cXxeM?

a) 180° 180° 6) 180°; 90° B) 0% 90° r)

45°; 45°

23. Ha BXx0 KBaAPaTHYHOI0 A€TEKTOPA MOCTYNAKT OJHOTOHAJBHBbIN AM-cUraasn ¢ 23
ammutyaoi Hecyuei 1 B u koapdpunuenrom moayassunu 0,6. Kakoro 3nauenust

KO3 punueHTa HeJIMHEHHBIX HCKAKEHUH CileyeT 0KHAaTh?

a) 0,15 6) 0,09 B) 0,3 r)

0,18

24. Koap¢puuueHT HeslMHeHBbIX McKa:keHUH cxembl 0,5. KakoBa cymmapHas 24
MOIIHOCTDH NAPa3UTHBIX TAPMOHHUK, OPOKAAEMBbIX CXEMOMH, €CJIM HOMHHAJIBHOE

3HaYeHHe MOIIHOCTH 10Jie3HOoro curiagua 1 MBr? Cunrarh conpoTuBiieHHe cXeMbl sl
BCeX TAPMOHMK O0JIM3KHM.

a) 250 mxBt 0) 500 MxBT B) 1 MBt r)2

MBT

25. JIBa 4eTHIPEXMOIIOCHUKA COeJUHEHBI M10CJIeJ0BATEeIbHO-NIAPA/IeIbHO, IPU 3TOM 25
CUI'HAJI BTOPOro nporuBogasen curuaay nepsoro. Ilo kakoiu ¢pusnyeckoi BeJuyYnHe U
KaKOro 3HaKa o0paTHasi CBSI3b TAKHM 00pa3oM OpraHu3oBaHa?

a) o Toky; [10OC 6) mo Toky; OOC B) no Hanpspkenuto; [IOC 1) no
HanpspkeHuto; O0C

26. IIpu nocyexoBaTeIbHO-NAPATTETLHOM COeTHHEHHH ABYX YeThIPEXMOTIOCHUKOB Ha | 26
HeKkoTopoii yacTore 3HaveHns ux AUX n ®UX A (f,) =4, ¢ (f,) =7, A,(f)=0,25,

@, (f,) =7 .Cxema opranusyer:

a) ycwinrens ¢ [10C 6) ycunutens ¢ OOC B) aBTOTE€HEPATOP r)
aTTEHI0AaToP

27. Ilpu nocjie10BaTEIbHO-NAPAITETLHOM COeTHHEHHH ABYX YeThIPEXMOTIOCHUKOB Ha | 27
HeKkoTOpoii yacTore 3HaveHnusi ux AUX n ®UX A (f,)=4, ¢,(f,)=0, A,(f)=0125,

@, (f,) =7 . OTHOIEeHNe AMIUTHTY M PAa3HOCTD (pa3 B TAKOI Henu:

a)2;0 0) 2,67; 0 B) 32; 180° T)

0,67; 180°

28. ABTOreHepaTop rapMOHH4YECKHUX KOJIEOAHNI COIEPKUT BHICOKOT00POTHBIM 28
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KO0JIe0aTeJIbHbII KOHTYP, BHINOJHEHHbIN HA KOHIEHCATOPE U3 NAPTHH ¢ éMKOCTbIO
1000+£50 H® 1 KaTyIIKH ¥ U3 NapTHH ¢ MHAYKTHBHOCTHIO 1000+:100 MxI'H, uTO
o0ecrieynBaeT OTHOCHTEIBLHYIO HECTAOMIbHOCTH YaCTOThI

a) 7,5% 0) 15% B) 10% r) 5%

29. AGCOJIIOTHASI HECTAOUIBLHOCTH YACTOThI T€HEPATOPA ¢ OTHOCUTEJIbLHOM 29
HecTaduwiabHOCTHIO 10°° 1 HOMUHAABHOI yacToTO# 1 T

a) 2 MI'n 6) 0,1 MI'n B) 2 kl'11 r) 1 kxI'n

30. Curnau co ciektpoMm ot 0 10 4 kI'1 moABepraioT npeodpazoBanuio 4acTorsl BBepx | 30
¢ ucnoJb3oBanueM rerepoanna 100 MI'u. Hacrpoiiku cxeMbl — pe30HAHCHAs 4acTOTA
U 110J10C2a MPONYCKAHUS — IPH ITOM

a) 100 MTI'm; 2 kg 0) 100,002 MI'; 3 xI'nt B) 99,998 MI'1i; 1 k'l r) 100
MI; 1,5 xI'o

31. lnst yMHOKeHHMSI 4aCTOTHI B TPU pa3a TpedyeTcsi HeJIMHEHHbIN 3JIeMEeHT ¢ 31
annpoxkcumanueit BAX

a) KBaJIpaTUIHOU 0) OunuHEeNHHOM

B) KyOHUYECKOM I') KYCOUHO-JIMHEITHON 0€3 OTCEeUKHU

32. 3HayeHHe B3aUMHO-KOppeassuiuoHoi GpyHkuuu curuanos Si(t) u sz(t) ¢ HyJeBbIM 32
aprymMeHToM

paBHO -1.9T0 03Ha4aer

a) $,(t) =s,(t) 6) s,(t) =—s,(t) B) S, (t) ~5,(t) r)

S, () ~1/s,()

33. ABTOKOppEIsUHOHHAsE QYHKIMS HAnpsKenus umeet B K (7) = 2co0s(10°7). 33
CpenHsisi MOIIHOCTH TAKOI0 CUTHAJ1a Ha pe3ucrope 1 Om paBHa

a) 2 Br 0) 1 Br B) /2 Br r) 2/+/2 Br

34. Curnan NRZ A(1-11-11-1) ssiasieTcs JIHHEHHO# He3aBUCMMBIM OT CHTHAJIAa 34
a)(111-11-1) 0)(-11-11-11 B)(111-1-1-1) r)(1-111
-11)

35. NRZ-curnajibl npeacTaBJsiiOT co00ii mMoC/Ie10BaTeIbLHOCTD (0e3 may3) 35

NPSMOYI0JbHBIX HMITYJIbCOB BbICOTHI 2 B u qummrenbHoctu 1 mke. CkansipHoe
npou3BeJeHue U paccTosiHue M0 XIMMHUHTY Mexkay curHatamu A(11-11-1)u B(-11 -
1-11) paBubI

a) -4 B?; 3 6) 25 B% 2 B) 10 B% 5 r)-20 B 1

Kpurtepun oneHuBaHus BbINOJHEHUS HTOTOBOIO TeCTa

— IPOLIEHT MTPaBWJIBHO BBINIOJIHEHHBIX 3aaHui 0T 92% 10 100% cooTBETCTBYET OLICHKE

COTJIINYHOY;

— IPOLEHT NPABWJIBHO BBINOJIHEHHBIX 3afaHui oT 84% 110 91% coOTBETCTBYET OLIEHKE
«XOpOILLOY;

— IIPOLEHT NPABWJIBHO BBINOJIHEHHBIX 3aAaHui oT 76% 10 84% COOTBETCTBYET OLIEHKE
«yJIOBJIETBOPUTEIILHOY;

—  IPOLEHT  MpaBWIbHO  BBINOJHEHHBIX  3ajaHuii  MeHbpme  75% ot
MaKCHUMAaJIbHOI'O COOTBETCTBYET OLICHKE «HE3aUTCHO».

3. Onucanue Mpoueaypbl BLICTABJIEHUS OLEHKH

JIJ1s1 yCHenrHOTO OCBOSHHSI TUCIIUTUTHHBI 00513aTebHO:

— TpPOXOXKJEHHE OHJIAH KypcoB «JIuHelHble »diekTpuueckue uenu (yacte 1)» u
«Jluneitnblie snextpuueckue uenu (yactb 2)» Ha miaomaake MOOK Apl'Y wum. ILT.
HemunoBa (DemidOnline) (sBisieTcst JOMYyCKOM K  MPOXOXAECHUIO IPOLEAYPHI
MIPOMEKYTOUHOM aTTECTAINN),

22




N

NI

=

BHITIOTHEHUE H 3allluTa BCEX JIaDOpaTOpHBIX paboT (sBHsOTCA (OpMOM TeKyIen
aTTeCTaIuu).

3auéT no gucuuIuiuHe (4 ceMecTp) CTaBUTCS, €CIIu:

[Ipoitnensl onnaiiH Kypchl «JIMHEHbIe iekTpuueckue uenu (dacte 1)» u «JIunelnoie
anekTpudeckue 1enu (dacte 2)» Ha miomaake MOOK Spl'Y um. ILI. Jlemumoa
(DemidOnline) na ypoBue e menee 50%.

JIaGoparopHble pabOThI BHITOTHEHBI U YCIEIIHO 3alUIIECHBI.

Uroroseriii Tect B YK «Dnekrponuka u cxemorexuruka» B Moodle SIpI'Y npoiinen He
xyxe, yem Ha 50%.

JIaboparopHbie pabOThI BEITIOTHEHBI U YCIIEIITHO 3alUIICHBI.
JlaHbl OTBETHI Ha BOIIPOCHI OMIIeTa HE XYy’Ke, YeM Ha IIOPOTrOBOM YpPOBHE.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«IIIEKTPOTEXHUKA»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHOBHOW (QOpPMOH 3aHATUM NO AUCUHUILIMHE SBIAIOTCA JIEKUUU U Ja0opaTOpHbIE
3aHSTHSL.

B kypce maroTcs OCHOBBI CHEKTPAJIBHOTO U KOPPESALMOHHOIO aHaju3a CHUIHAJIOB, a
TaKXKe CHHTE3a M aHalM3a Lemnei, npeoOpasylomux CUTHAI: (QHIBTPOB, MOIYJISTOPOB,
JIETEKTOpOB, reHepaTopoB. HeoOXxoaumo 3HaTh UX CTPYKTYPHbIE CXEMbI, I[PUMEpPHI
AIIEKTPUUYECKUX HPUHIMIUAAIBHBIX CXEM, YMETh OOOCHOBAaHHO BBHIOpATh U OOECIEUUTH PEKUM
paboThI HEMMHEHHOI O 3JIEMEHTA UM HEJIMHEHHOI 0 KacKa/la B COCTaBe yCTPOMCTBA.

D¢ (heKkTUBHO MPAKTHKOBATHCS B PEIIEHUH OTHOCUTEIBHO MPOCTHIX, OTPaOaTHIBAIOLIMX
OCHOBHBIE NOHATHS, 3a4a4, MOXKHO, BbIOJHAA 3aaaHusl B MOOK «JIuHelHbIe 3neKkTpudecKue
nernu (Yacte 1)» u «Jluneitnbie anekrpudeckue nenu (Yacts 2)» Ha miatpopme DemidOnline
Spl'Y. Bpemsi BbINOJHEHUS 3aJaHUM HE OrpaHUYEHO. DTO B MEPBYIO OYEPEAb PECypc i
TPEHUPOBKU M HapaOOTKHU MPaKTUYECKOro ombiTa. B cinyuyae 3arpynHenuil Bel moxere 3anath
BOIIPOC Kak Ha (opyme 3TOro Kypca, Tak u B cucreme Moodle SIpI'Y wiu Ha 37eKTpOHHYIO
nouTy npenojasareis. Tam ke, B Kypce, UMEIOTCS BUACOJIEKINH, COJIEPKALIUE TEOPETUUECKHE
OCHOBBI METOJIOJIOTHM aHAJIM3a M CHUHTE3a PAJAMOTEXHUUYECKUX JIMHEHHBIX YCTPOMCTB, a Takke
IIPUMEpHI PEILIEHUSI BCEX OCHOBHBIX THUIIOB 3aJau.

MHorue XapakTepUCTHUKU U IapaMeTpbl YCTPOHCTB M CUTHAJIOB MOTYT OBITh MOJYYEHbI
AKCIEPUMEHTaIbHBIM MyTEM. C MeToAaMM U anmnaparypoil, mo3BOJSIOLUMME [IpoJeIaTh 3TO, Bbl
3HAaKOMHUTECh B XOJI¢ J1JaOOpAaTOPHOIrO MpakTUKyma. J[jIs yclemHoro OCBOEHUS AWCLUILIMHbBI
BBIIIOJIHEHUE W YCIEIIHas 3amuTa BceX JabopaTopHbIX padoT obs3arenbHbl. OT4ET O
BBINOJIHEHUHM PabOT JOJDKEH COAEp)KaTh: LeNb pabOThl, METOAbI, X0 padoThbl, pe3yJabTaTbl
u3MepeHuii, 00paboTKy pe3ylbTaToB, BHIBOJIBI.

Kpurepun oueHuBaHMS  KaXJIOro U3 3JEMEHTOB  CaMOCTOSITENBHOW  paboThl,
71a00paTOpHBIX paboT, TECTOB B 3aBUCUMOCTH OT YPOBHSI OCBOCHHUSI CMOTPHTE B TEKCTE pabodei
IPOrPaMMBbI, a TAKIKE B 3JICKTPOHHOM Kypce «DJNEeKTPOHUKA U cxeMoTexHuka» B Moodle SIpI'y.

N3yuenne quCHUIUIMHBI 3aKaHYUBAETCA 3a4ETOM.

3auér no JUCHUHUIUIMHE (4 ceMecTp) CTaBUTCS, €CIIH:

3. Tpoiinensr onmaiiH Kypeol «JInHelHbIE AnekTprueckue 1enu (9acte 1)» u «JluHeliHble
anekTpuueckue 1enu (4acte 2)» Ha momanake MOOK SpI'V um. ILI. Jlemunosa

(DemidOnline) Ha ypoBHe He MeHee 50%.

4. JlaGopaTopHble paOOTHI BHIMOIHEHBI M YCIECIIHO 3aIIUIIEHBI.
3. HUrorossriit Tect B YK «Dnexrponuka u cxemorexurnka» B Moodle SIpI'Y npoiinen He
xyxe, yeM Ha 50%.
NI
1. Jlaboparopnbie paOOThI BHIITOJHEHBI U YCTIEUTHO 3aIUIIICHBI.

2. JlaHBI OTBETHI Ha BOIIPOCHI OMJIETA HE XYXKE, YEM Ha MOPOTOBOM YPOBHE.
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